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WHEN YOU NEED NEW SPARK PLUGS 




MOUNTAINS, seashore or National Parks — 
wherever you go — a smooth running 
engine will add murli to the pleasure of your 
trip. So if your present plugs are faulty, switch 
to Auto-Lite Spark Plugs . . . engineered by 
the same engineers who design complete 
ignition systems for many of America's finest 
cars, trucks and tractors. 

Remenihcr the name . . . Auto-Lite. Money can- 
not buy a better spark plug. See your friendly 
Auto-Lite Spark Plug dealer today. 



THE ELECTRIC AUTO-LITE COMPANY 



V/ ^ T<irtiiil(i, Oiiiiiriii I fil(*ili» ],Oliio 

Tune in the Auto-Lite Radio Show starring Dick 
Hoymes, Thursdays, 9:00 P.M.— E.T. on CBS. 
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You look 5/#/f^^ because you get the L „ 
best-looking shaves any man ever had ! 
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^fcu feel because Gillette Blue 

Blades give you the quickest,most refreshing 
shaves of your life! 




You are when you buy Gillette 

Eilue Blades with the ^harpbst edges ever 
honed, because you get more shaves per blade 
and save money! 
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GILLETTE'S CAVALCADE OF SPORTS presents the major boxing 
event of the week every Friday night over American Broadcasting Company 

stations coast to coast 

Gillette Safety Razor Company, Boston 6, Mass. 
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SEE YOURSELF i© years from mow 




No Time Machine required. All you have to 
do is look around you. The routine worker of 
10 years ago who failed to prepare himself for 
larger responsibilities is a routine worker today. 
But the man who mastered technical or busi- 
ness subjects is collecting substantial rewards. 

You count yourself among the ambitious to- 
day. Prove it— if you expect to find yourself 
among the successful. The proof, of course, 
rests on whether you are taking special training 
that will qualify you for a better position. 



This is the training in which the International 
Correspondence Schools have specialized for 
more than 50 years. I. C. S. Courses cover more 
than 400 technical and commercial subjects. 
You're in a class by yourself . . . study in your 
own home . . . progress just as fast as your 
ability and ambition permit. 

Thousands of successful graduates demon- 
strate that today's I. C. S. student is tomorrow's 
leader. Mail the coupon today for complete 
information. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 




BOX 7662-L, SCRANTON 9. PENNA. 

Without cost or obligation, please send me full particulars about the course before which I have 



Air Conditioning and 
Plumbing CoursM 

□ Air Conditioninic 

□ HeatiDg □ I'lumbins 

□ KefriseratioD □ Steam Fittinx 
Chomlstry Cour«M 

Q Chemical F^neineerins 

□ Cliemistry, Analytical 

□ Chemistry. Industrial 

□ Chemifltry. MfK. Iron A Steel 

□ Petroleum Hefininic □ Plastics 

□ Pulp and Paper MakinR 
Civil Enginoorlng, Archltoo- 
tural and Mining Coursat 

O Arciiitectural DraftinK 

□ Architecture 

□ Bridge and Buildinx Foreman 

□ Building Estimatinx 

□ Civil EnsineerinK 
Q Coal Mining 

□ Contracting and Buiiding 
Q Highway Engineering 

□ Lumber Dealer 

□ Reading Structural Blueprints 

□ Sanitary Engineering 

□ Structural Drafting 



D Structural Engineering 

□ Surveying and Mapping 
Communications Coursa* 

Q Electronics 

□ Practical 'I'elephony 

□ Hadio, General 

□ Radio Operating 

□ Itadio Servicing 

□ Telegraph Engineering 
Electrical Courses 

□ Electrical Drafting 

□ Electrical Engineering 

□ Electric Light and Power 

□ Lighting Technician 

□ Practical Electrician 
Internal Combustion 
Engines Courses 

D Auto Tecimician □ Aviation 

□ Dieael-Electric 

□ Diesel Engines □ Gas Engines 
Mechanical Courses 

□ Aeronautical Engineenog 

□ Aircraft Drafting 

□ Flight Engineer 

□ Fotmdry Work 

□ Heat Treatment of Metals 



CUv- 
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□ Industrial Engineering 

□ Industrial Metallurgy 

□ Machine Shop 

□ Mechanical Drafting 

□ Mechanical Engineering 

□ Mold-Loft Work 

□ Patternmaking — -Wood, Metal 

□ Reading Shop Bltieprints 

□ Sheet-Metal Drafting 
O Sheet-Metal Worker 

Q Ship Drafting □ Ship .Fitting 

□ Tool Designing 

□ Toolmaking 

□ Welding — Qaa and Electric 
Railroad Courses 

□ Air Brake □ Car Inspector 

□ Diesel locomotive 

□ Locomotive Engineer 

□ Locomotive Fireman 

□ Railroad Section Foreman 

Steam Engineering Courses 

□ Boilermaking 

□ Combustion Engineering 

□ Engine Running 

□ Marine Engineering 

□ Steam Electric □ Steam Engines 
Home 

—Addrefn 



marked X: 
Textile Courses 

Cotton Manufacturing 
Rayon Weaving 
Textile Designing 
Woolen Manufacturing 
Business and 
Academic Courses 

Accounting □ Advertising 
Arithmetic □ Bookkeeping 
Business (correspondence 
Business Management 
Certified Public Accounting 
Commercial 
Cost Accounting 
Federal Tax 
First Year College 
Foremanship □ French 
Good English □ High School 
Higher Mathematics 
Illustrating □ Motor Traffic 
Postal Service 

Salesmanship □ Secretarial 
Sign l.ettering 
Spanish □ Stenography 
Traffic Management 



-Prenrnt Poiition- 



Workino Hourt- 



-A.M. to- 



-P.\f. 



Lengfh of Service in World War II- 



Bpeeial tuition rates to mewhers ol the Armid Fnrren. Knrnllment under the G.I. Bill of Rights approrid for War II Veterans. 
Canadian reiidentt send coupon to International Corrrepondenee Sehoolt Canadian, Ltd., Montreal. Canada. 
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A '40...and fust as 
BEAUTIFUL 
AS EVER!" 




SIMON IZ Restores Showroom 
Beauty to Even the Dullest Finish 

Why drive a car that looks its age? 
SIMONIZ the finish and it glistens 
like new again. Bring back the spar- 
kle quickly, safely with Simoniz 
. Kleener. Then apply SIMONIZ to pro- 
tect it against damage by gritty mud, 
corrosive airborne chemicals and 
scorching sun rays. For longer last- 
ing beauty . . . for keeping the finish 
sparkling clean by wiping with a dry 
cloth. If your car's worth driving, it's 
worth Simonizing. Get Simoniz and 
Simoniz Kleener, liquid or paste, today! 



THE SIMONIZ CO., Chicago 16, III. 

tiecognized for over Ihirfy yean at au- 
thorititt on pretervalion of Fine Fmishet 

Sold by grocery, hardware, variety, 
drug, point, 5 cents to $1, auto ac- 
cessory and department stores — 
Ond by linoleum deolers everywhere 
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electrical pipe-line hh^ 




Microwaves make their journey from appa- 
ratus to antenna not by wire, cable, or coaxial 
—but by waveguide. 

Long before the war, Bell Laboratories by 
theory and experiment hod proved that a 
metal tube could serve as a pipe-line for the 
transmission of electric waves, even over great 
distances. 

War came, and with it the sudden need 
for a conveyor of the powerful microwave 
pulses of radar. The metal waveguide was 
the answer. Simple, rugged, containing no 
insulation, it would operate unchanged in 
heat or cold. In the radar shown above, which 
kept track of enemy and friendly planes, a 
waveguide conveyed microwave pulses be- 



tween reflector and the radar apparatus in 
the pedestal. Bell Laboratories' engineers 
freely shared their waveguide discoveries with 
war industry. 

Now, by the use of special shapes and 
strategic angles, by putting rods across the 
inside and varying the diameter, waveguides 
can be made to separate waves of different 
lengths. They can slow up waves, hurry them 
along, reflect them, or send them into space 
and funnel them back. Bell Laboratories are 
now developing waveguides to conduct micro- 
wave energy in new radio relay systems, 
capable of carrying hundreds of telephone 
conversations simultaneously with television 
and music programs. 



EXPLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE 




BELL TELEPHONE LABORATORIES 
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The custom yacht interiors shown in the photographs 
are typical of Defoe's fine workmanship, v v For 
more than forty years, Defoe's rule has been that 
everything must be made to look well, to perform per- 
fectly and to give the buyer top value for his money. 



LET DEFOE SHOW HOW 

• • in design and worlcmanship 

• • in comfort and convenience 




WHEN you buy Defoe you will acquire a fine heritage 
of beauty and common sense in design brought into 
being by workmen skilled in a traditionally fine craft. And 
remember, Defoe builds homes — the kind that fit naturally 
into any American couple's scheme of living. No trend to- 
ward freak design has been permitted and there will be no 
compromise materials or construction methods employed. 



I 



HOUSING DIVISION 

DEFOE SHIPBUILDING COMPANY 

BAY QTY. MICHIGAN 



Dept. PS-7 



I Please send me the descriptive brochure on the new Defoe 
I Homes. Enclosed is 10c for handling and mailing costs. 

I Hum 



Strut- 



I 
I 

I OtyniStstt. 
I 





TheFederal Government has just announced details of a nation-wide emergency housing 
program which will necessitate changes in the original program for the construction 
of Defoe Homes. The brochure offered in the attached coupon shows architect's draw- 
ings of several bouses which can be built by the Defoe system. It also explains how the 
Defot method works and pictures some of the unique features which Defo* will offer. 
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BIKINI is just the BEGINNING 



WHEX TIIF ujrly cloud (n or liikini Iws 
settled, what will iia\o hcvn pr()\c(l? 
Whether the ships and the animals teth- 
ered in the lagoon snr\ i\e or snccunih. 
the military mind probably will continue 
to think of the atom Ixmib as just another 
weapon. "Bijiger and mor(> deadly, to b<> 
sure, but still a weapon for which c\en- 
tually there will be a deft^nse, sir, as 
there was in the case of the torpedo, the 
submarine, and the airplane." 

Actually, this most publicized and ex- 
pensive of experiments is hardly a realis- 
tic military test. Certainly, it is not a 
scientific test of at»)mic destruction. For 
it rests on the naive simplification of 
droppiuji (me bomb at a time. 

F()^}^ettinl^, if we ever can, the enor- 
mous international dimensions of the 
atom l>omb, this single-shot thinking is 
frightening. It fails to include such im- 
mediate and visible dev ices as the V-2. 
Those who sa\v this ominous engine 



shudder upward from the earth at White 
Sands. Xew Mexico, were plain scared. 
Even those who saw tin- thing in the 
safet>- of a movie theater were horrified. 

Yon don't need much imagination to 
pictun' a thousand \'-2s loaded with 
coiled atoms, which would make a near- 
miss a widespread de\ astation wherever 
tlu-y stnick. A "first line of defense" 
would not ha\ e much to defend after that. 
That is why the scientists who ha\c 
been clo.sest to the atom Iwinib are the 
most frightened of men. They know tliat 
man has finally created a weapon for 
which man can find no final defense. 

And that is why the Bikini experiment, 
whatcN er its outcome, is a dangerous di- 
version in the painful process of adapting 
the most warlike of animals to the brutal 
necessity of survival through peace. 
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New Brush-Backed, Strip-Fed Abrasive 
Wheel Deburrs, Sands Any Surface! 

For sanding in and around the most irregular contours — for de- 
burring parts too large to be tumbled— for removing rust, paint 
and imperfections from wood, plastics, rubber, earthenware and 
metals— the new Sand-O-Flex brush-backed abrasive wheel is 
MOST PRACTICAL. 

The central magazine houses a strip abrasive cartridge, to be fed 
out as needed in front of the eight brushes which "cushion" the 
abrasive, and force it evenly over the most difficult surfaces. The 
Sand-O-Flex comes in 3 sizes, and is adaptable to any stationary 
or portable motor shaft, with speeds up to 1750 RPM. Abrasives 
are available in grits for every need. 

To help speed production in dry, dusty work atmosphere, many 
mills and factories urge workers to chew gum to help relieve dry 
throat. The reason: Because dust causes throat irritation and dry- 
ness — but chewing Wrigley's Spearmint gum helps keep workers' 
mouths moist and fresh. The result: Reduced work interruptions 
and "time outs" to the drinking fountain. Even when workers' 
hands are ^usy, they can refresh as they work "on the job." And 
the chewing action helps keep workers alert and wide-awake. 

You can get complete information from the Sand-O-Flex Corporation 
437 i Melrose Ave., Los Angeles 27, California 




Abrasive Cartridge Shown Open 




AA-77 
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""What's he got 
that I haven t got? 



LOOK at the successful men 
you know. "What have they 
got" that you haven't? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well — they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra — may get that same 
profitable knowledge and ability — that same 
confidence and aggressiveness — if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 37 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou- 
sands of men and women — many just like you 
— have done, you should be able to do. 

You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often you can apply it on the job tomorrow. 

How much do you want success — more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
— and can be for you. 




LASALLE Extension University 

Dept 783 -R • 417 S. Dearborn • Chicago 5, III. 

I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your free 48-page booklet about that field and your 
success training in it. 



□ Accountancy 

□ Bookkeeping 

□ CP. A. Coachinii 

□ Business English 

□ Law: LL.B. degree 

□ Foremanshlp 



□ Salesmanship 

□ Effective Speaking 

□ Executive Management 

□ Industrial Management 

□ Traffic Management 

□ Stenotypy 



Name Age- 



Position. 



Address. 



City, Zone and Slate 




EXTEMSIOIM UIMIVERSITY 
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The Dark Continents 
of Your Mind 

DO YOU struggle for balance? Are you 
forever trying to maintaia energy, enthusiasm, 
and the will to do ? Do your personality and 
power of accomplishment ebb and flow — like 
a stream controlled by some unseen valve? 
Deep within you are minute organisms. From 
their function spring your emotions. They 
govern your creative ideas and moods — yes, even 
your enjoyment of life. Once they were 
thought to be the mysterious seat of the soul 
— and to be left unexplored. Now cast aside 
superstition and learn to direct intelligently 
these powers of self. 

Accept this 'pnee Book 

Let the Rosicrucians, an age-old fraternity of think- 
ing men and women (not a religion), point out how 
you may fashion life as you want it — by making the 
fullest use of these little-understood natural faculties 
which you possess. This is a challenge to make the 
most of your heritage as a human. Write for the Free 
Book, "The Mastery ofLife." Address: Scribe EDW. 

7& ROSICRUCIANS 



San Jose 



(AMORC) 



How to Make 
Money by Mail 

Down-to-earth facts, directions (illutlrated) for running business 
profitably, uxlng expertly for YOUR (rood fortune the employees, 
trains, planes which Gov't places at your diHPosal CHEAP, Get 
orders by mall, ship by express or frelfrht or mall, get out ol the 
KinderKarten . . . 14th edition, enlarged to 576 pnpres. now selling. 
It's YOUR winner. Make this year and the tollowlnE years worth 
more THIS knowledfro reallv PAYS OFF. 




THE EASY WAY 



to start new 
or expand 
your present occupation. Do it NOW. 

Extraordinary plain, simple skill, know<how. 
No theory. Fact story of rich experience of 
author E, Uice day-by-day. How many times 
have we heard: "I wish I had some money, 
this patent would earn me a fortune." or 
'•why can't my crop pay better?" or 
wish 1 knew how to sell this Radget my> 
telf." or "why should my boss alone do 
ttils when I too know how the money Is 
made? . . . Listen, you do not need money 
to start this Rice way. His method auto- 
matically pays all bills same day rendered, 
no bank loans, pay as you go, no borrowing 
from relatives or friends, no salesmen. Also 
no worry, quick Iv a home of your own all 
paid for. Rice paid off SSOOO in mortgages 
a year after using this skillful Idea. 

45 Years of PROOF 

Sounds fishy? Sure hut this has been done 
steadily for 45 years, depression or no de- 
pression, by the author: that is why he wrote 
this book, to pass the Kood word alon^. Make 
It go with anything you have which la sal- 
able, or with what you are now doinK. Rice 
made his pay plan fto from the start when 
MvinK In one room In a city lodRlni; house. 
Turn your city or country home, your 
work, your hobby. Into money. How to sret 
orders cominp steadily at cost of only $4 for 
each SlOO taken in. The popular error to 
avoid in tr>-inir for sales. Business won free 
while others have to pay for It. How to conceive the money-KottinR advertise- 
ment . . . Profitable chanRcs from ordinary- ideas and methods. Not osaal 
cut-and-drled pattern. IfiS adventures, a dictated book In everyday talk by 
Rice doing day by day what he discloses In his book can be done by 
his method. No dictionary writing. . . . Read how others are profiting: blK, 
Take a chance on this book belngr worth a fortune Q Q 
to you and yours and send $2.95. Book mailed same 
day order is received. Or ask two friends to chip in 
98 cents each with your 99c to Ret thl.s l»ook. Hun- 
dreds of buyers whose letters we show you cleclare 
emphatically its superlative Roodncss. Follow its 
easy pattern for success. Cloth bound. 576 paRCS. 
8^/2 by 6'/^. Best seller. 14th edition now selltnR. 
Cut oat the S2.95 HOW BOX here, pin or stick It 
to sheet of paper hearlnR your name and address, mail 
In envelope with money order or check for $2.95 to 

HOWARO ST. HOUSE, Melrose 76E, Massachusetts 



HOW 
$295 



LEARN 



IMONEY- 
IMAKING 



CARTOONING 



IN SPARE TIME — by Easy Pictur* Chart Mathod 

Same SImpllflpd Method that hai helped train creator* of 
"Terry & Plratei." "Frecklet." "Out Oar Way,"' "Winnie 
Winkle," "Rec'lar Fellera." "Straose Aa It Seema." 
"The Nelchbora," and many otbera. Earn while learning. 
Send lOe for Picture Chart (to teat your ability) . Samples 
of aucceaafol atadenta. and full detalla. (State ace.) 

Undon School of Cartooning, Dept. 4627, Ptiiladelphia 1, Pa. 




POISONS 

THEIR 
CHEMICU 

ENEIIG£IICY 



BROOKES 
AMD 
ALYEA 



California 



nbliosmn 

C«NHNY.Iic 



BECOME AN EXPERT ON 

POISONS 

Here at last is the really practical book on poisont. 
All the data in one volume— names, synonyms, for- 
mulas, and antidotes. Industrial and medical uses, 
etc. Invaluable for home, hospital, laboratory, fac- 
tory. A brand-new, authoritative book by Sgt. Vin- 
cent J. Brookes, New Jersey State Police, & Hubert 
N. Alyea, Princeton University. $3.00. 

I EXAMINE THIS GREAT BOOK FREE ■ 

I 0. VAN NOSTRAND COMPANY, INC. ! 
I 250 Fourth Avenue, New York 3, N. Y. I 
I Please send me a copy of "Poisons." Within 10 j 

I days I will either return the book or send you i 
$3.00 plus a few cents postage. ' 

I Name „ I 

I I Address I 

' I City State I 

I Po p. Set. -7-46 I 
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Building this 
A. M. SIGNAL GENERATOR 

gives you valuable ex- 
perience. Provides 
amplitude-modulated 
signals for test and eX' 
, periment purposes. 

RADIO SERVICING pnys (rood money 
>r full time worlc. Many oUicrs mako 
SIO n week KXTItA fixing Radios 



imo 




in Spa 



I 



with 6 Big Kits 
of Radio Parts I Send You 



Do you want a good-pay job in Radio — or your ovm 
money-making Radio Shop? Mail Coupon lor a FREE 
Sample Lesson and my FREE 64-page book. "Win 
Rich Rewards in Radio." See how N.R.I, gives you 
practical Radio experience at home — building, test- 
ing, repairing Radios with 6 BIG KITS OF PARTS I 
send! 

Many Beginners Soon Make Good Extra 
Money In Spare Time While Learning 

The day you enroll I start sending EXTRA MONEY 
JOB SHEETS. You LEARN Radio principles from my 
easy-to-grasp. illustrated lessons— PRACTICE what 
you learn with parts I send — USE your knowledge to 
make EXTRA money fixing neighbors' Radios in spare 
time while still learningl From here it's a short step 
to vour own full-time Radio Shop or a good Radio 

Future for Trained Men is Bright 
in Radio, Television, Electronics 

; It's probably easier to get started in Radio now 
\ than ever before because the Radio Repair business 
is booming. Trained Radio Technicians also find 
profitable opportunities in Police. Aviation. Marine 
Radio, Broadcasting. Radio Manufacturing, Public 
Address work. Think of even greater opportunities as 
Television and Electronics become available to the 
public! Send for free books now! 

Find Out What N.R.I. Can Do For You 

Mail Coupon for Sample Lesson and my 64 -page 
book. Read the details about my Course. Read letters 
.from men I trained, telling what they are doing, earn- 
ing. See how quickly, easily you can get started. No 
obligation! Just MAIL COUPON NOW in an envelope 
or paste it on a penny postal. J. E. SMITH, President. 
Dept. 6CP3, National Radio Institute, Pioneer Home 
Study Radio School, Washington 9, D. C. 

p"""Aly Course Includes Training In""""^ I 

TELEVISION * ELECTRONICS j 




You buiid this 
MEASURING INSTRUMENT 

yourself early In the course — use it for 
practical Radio work on neighborhood 
Radios to pick up EXTRA spare time 
moneyl 



SUCCESS 



You buiid this 
SUPERHETERODYNE 
CIRCUIT that brings in local 
and distant stations. You get 
liniriirdi experience putting 
this set through fascinating 
tests! 



Xou 



Sample Lesson FREE 




Gives hints on Receiver Servic- 
ing. Locating Defects. Repair of 
Loudspeaker, l.F. Transformer. 
Gan? Tuner. Condenser, etc., 31 
Illustrations. Study It— Iceep It- 
use It— without obligationi Mall 
coupon NOW for your copyl 



MR. J. C. SMITH, President, Dept. 6GP3 
National Radio Institute, Washington 9, D. C. 

Mall me FRKE. without ohllKiUion. Sample Lesson and 
♦i4-paRe book about how to win success In Radio and 
Television — Electronics. (No salesman wlU call. 
Please write plainly.) 

Age 

Name 

Address 

City State 



(Please include Post Office zone number) 
Approved for Training under Gi Bill 




JULY ,, 
1946 II 




NEW peacetime 
production plans 
mean 

BIGGER PAY FOR MACHINISTS 

Master shop work quickly with these books 

This big home-stuUy and reference course gives you the 
practical facts on machines and methods you need to ad- 
vance in machine shop worlc. Take advantage of the other 
man's experience as found in boolcs, to solve your prob- 
lems, increase your efficiency, with 

The AMERICAN 
MACHINISTS' LIBRARY 

• volumas— 236* paaws— 2816 Illustrations 
(A comblnsd home-study course and rofaranco library) 

This library of machine shop practice was written for practical 
men. It gives you the best methods for every kind of machine shop 
work. It fully explains lathes, drills, and other machine tools and 
their operation, automatic screw machines, speeds and feeds, gear 
design and production. Jigs and fixtures, punch and die work, 
metal surfacing, etc., etc. Plainly written— completely illustrated 
—the best kind of help to the machine shop man who wants to 
advance himself. 

N o money down — spoclal prico— aasy paymawts. 

EXAMINATION COUPON 

McGRAW-HILL BOOK CO., 330 W. 42nd St.. N. Y. C. 18 

Send me for ten days' examination the American Machinists' 
Library. If satisfactory I will send you S4.00 In 10 days and 
94. OO monthly until the price of $20.00 Is paid. If not wanted, 
I will return the books postpaid. (To Insure prompt shipment 
write plainly and fill In all lines.) 



Name 

Home Address 

City and State 

Company 

Position P8M, 7-* 



IF IT'S RESULTS YOU WANT— GET ACTION 

QUICKLY WITH THESE PRACTICAL IDEAS 

Never before has a more helpful book been print- 
ed for those planning a business of their own. 
Gathered in this large Illustrated volume are the 
formulas, recipes, facts and secrets that have 
contributed so larseiy to America's great Indus- 
trial progress. Capitalize on this information for 
making most any conceivable product without 
experience, special equipment or previous 
knowledge of chemistry. Start at home, expand 
with profits — build for a profitable independence. 

The fxpt'i-iii wlHj t'oniplled this book are authori- 
ties, anil iM'i>-->c>nt this Infurnljitlun in simple, un- 
derstanrlahle laneuaRO. They also give you whole- 
sale sui>ply sources for needed materials, short 
cuts and economy methods for the most profit- 
able results. Hundreds of Rood paying businesses 
liave »«','n Imilt <»n a jjroduct made from a simple 
recipe Opportunities In this field exist everywhere. Choose from 
any of'the lft2.0*>0 facts and lf).ooo formulas of which the follow 
Ing are only a very few: Arthesives. AUo.vs, Antl-Freeze Solutions 
Cosmetics, neverages and Liquors. Canily. Gum, Casein. Celluloid 
Ceramics. Cheese. Clean- Oils and Ointments 

Ing Preparations, Con- HMlMni IIDFD^ ''"l"'^' '''iP^'"' ''^'"'"'"^^ 

Pitchman's 
Guide 




IMGES 
'lUUSTRATED 



Crete. r<M»per. Cotton. 
Dentifrices, Depilato- 
ries , Dyes, Emlinlmlnp 
Fluids. Knamelini;. 
Glass. Glnzo.s. Hotist^hoM 
Formulas. Inks. Insectl- 
rides. Iron. Jewelers' 
Formulas . Lacquers . 
Laundry Preparations. 
Leather. Linoleum. Lu- 
bricants. Manicure Prep- 
arations. Marhle f arti- 
ficial). Metals. Mirrors. 



Kasily madeblK* 
profit items that 
Ro fast with 
rrowds at Fairs, 
f';irnivals. etc . 
$25 net dally 
not exceptional . 



PhotoKraphy . Polishes 
Powders. Remedies for 
Man. Beast or Fowl 
Rubber Products, Re 
frlRerants, Soaps, Sol 
der and Soldering 
Tooth Cements, Trans 
fers , Transparencies 
Varnishes and Thou 
sands of others for 
makinfT all sorts of prof- 
itable and practical 
thlnffs. 



FORTUNES MADE FROM A SINGLE IDEAI 

This comprehensive hook Is an accepted authority by chem- 
ists, schools, industry, etc. and Is the larR^cst and most 
foniprehenslve hook of its kind ever issued. Nothing else 
like It In existence. A single formula has been worth a 
thousand times this hook's small cost to countless owners. 
Crammed with money -makinsr Ideas. Invaluable for reference. 
Ideal for Factory. Home. Farm. Office or Workshop. As 
necessary as the dictionary and more useful for manufactur- 
ers, chemists and salesmen who put up products for profit. 

$3.50 postpaid. Canada or Foreign. S3. 85 U.S. Funds. <C.O.D. ship- 
ments U.S.A. only. ) Immediate Shipment — Safe Delivery Guaranteed. 

ADAMS BROWN COMPANY, Dept. 267 
Chestnut Hill 67, Massachusetts, U.S.A. 





WAR BARGAINS in 
LENSES and PRISMS 

: agg , NOW! MAKE YOUR 

jflbv^ OWN BINOCULARS! 

Complete Set of LENSES 
fj-Kii 1 7 '^^^H and PRISMS from 

Navy's 7X, 50 Model 

Save up to $150,001 

^'»* Here's an unusual opportu- 

0' HV^^B ^^^y ^° secure a fine set of 
^0 ^H^^B Binoculars at a tremendous 
[Binoculars^B^^H savine of money. Build them 
yourself with all of the very 
same optics contained in the Navy's 7 Power Glasses. Or you 
can construct a Monocular ( a Binocular t in which case 
exactly one half quantities of the Binocular Components will 
be furnished. All Lenses and Prisms are in excellent cpn- 
dition. Lenses are cemented and have the new low reflection 
coating. Complete assembly directions included for either 
project. 

Stock «S102-N Binocular Set of Lenses 

& Prisms $2S.OO Postpaid 

Stock ;;S103-N Monocular Set of Lenses 

& Prisms $12. SO Postpaid 

UNMACHINED LEFT AND RIGHT BODY AND COVER PLATE 

CASTINGS. Stock #820-N $2.50 Postpaid 

35MM KODACHROME PROJECTING LENS SET— Consists of 
3 Achromatic Lenses for projecting, plus 2 Condensing Lenses 
and piece of Heat Absorbing Glass with directions. 

Stock X4029-N $3.10 Postpaid 

POLARIZING FILTER— Diam. 73 nun. Perfect condition. 

Stock «637-N $3.00 Postpaid 

TANK PRISMS— 90-45-45 deg., S^A" long. aVs* wide, finely 
ground and polished. 

Stock :t3004-N Silvered Prism ( new & perfect ) $2.00 Postpaid 
Stock :;300S-N Plain Prism (new & perfect) . . $2.00 Postpaid 

Stock rSlOO-N Silvered Prism (Second) Sl.OO Postpaid 

Stock 73101-N Plain Prism (Second) $1.00 Postpaid 

We have literally millions of war surplus lenses and prisms for 
sale at bargain prices. Write for Catalog "N" — Sent Freel 
5atlsfa€tlon Guaranteed • Order by Stock No. 

EDMUND SALVAGE CO. 

P.O. AUDUBON, NEW JERSEY 




Be Your Own 
MUSIC Teacher 

LEARN AT HOME FOR LESS THAN 7c A DAY 

• Simple as A-B-C — a child can learn It. Your lessons consist of retl 
selections, insteaii of tiresome e.\crclses. Each of these dellKhtfully 
easy lessons adds a new "piece"' to your list. You read real notes, too — 
no "numhiTs " nr iilrk music. Method is so thoroucli that some of our 
850.000 students are hand and oicliestra LEADEHS. KverylliinK is In 
print and pictures. First you are (old what to do. Then a picture shows 
you how. In a few short months you may become a Rood musician — the 
life of every party.' Free Print and Picture Sample. Mail coupon for 
our illustrated Free Book and Print and IMrturo Sample. Menti on your 
favorite instrument. U. S. School of Music. 87 Bruns- *> — ■ - ^ 
wick BIdg.. New Yorli 10. N. Y. CSUCCESSFULi 

U. S. School of Music. 87 Brunswick BIdg.. New York 10. N. Y. 

Please send me Free Booklet and Print and I'ictiire Sample. I would 
like to play (Name Jiistnimcnt). 

TTave you 

Instrument Instrument ? 



Name.... 
.\ ddress 



POPULAR 
IZ SCIENCE 



Copyrighted materia 



HOW 
JUST 



TWO WORDS 




mm A 1 



HE-MAh^ 



SORRY MAC- 
BUT I CANT HEL^ 
IT IP you're so 
HELPLESS.' 




I Can Make YOU a New Man, Too 
—in Only 15 Minutes a Day! 



If you ( like Mac ) are fed up 
with being '"pn.slu'd around"— if 
vou're sick and tired of havinc thr 
kind of a l)odv tliat people PITY 
instead of ADMIHE-tlien give 
me just 15 minutes a davl That's 
all I need to P1U)\ E 1 can make 
you a NEW MAX! 

I know what I'm talkinu about. 
I was once a thin. p<'j)less. 97- 
pound "bu'' of Ixmes ' myself. 
Tlien I diseovercjl my now-famous 
secret, "Dxjnainic Tension." It 
tuniecl me into ""'rhe World's Most 
Perfectly Developed Man." .\ud I 
have used this secret to rebuild 
thousands of other scrawny, half- 
alive weaklings into perfect red- 
hlootiod apcrinieiis of real TII^-MAN 
HOOD. Let mp proM' rliat 1 ran (In 
the same for YOU: 

"tfynamle Tension" Does ft! 

Using •' l>iiniimic Tiniiaii" only l.'i 
inlnute.<s a da.v, in the privacy of your 
own rtx)m. you nulrkly hvgln to put on 
mu.icle, increase your chest measure- 
ments, broaden your bacl<. fill out your 
■rms and legs. This easy, NATItrai. 



metliod will make yon a finer specimen 
of ItKAI. MANlUXIIl tliiin .vou ever 
ilreaiiit-il you inulil lie' 

I iloM t care linw olil or youn^' ynii 
ai'p, or iiow a<l):iiitc<l of your pre.-*cn: 
physical I'dnilUlmi ynu may lie. It yon 
can sinipiv raise viiur ami ami f1e\ ii 
I can add SOLID MTSCLK to yout 
bicep.s— yvi. on each aim -in doulilc 
i|uiel> t line ! 

FREE BOOK 

Thousands of fellows have used iny 
iiiarNclous sysleiii, Ueail whal Ihey sav 
• -see how they look lieforc ainl afliT 
in my hool;, "l^erlaslin;? Ileallli and 
Strenntli " 

Send NOW for this 1 k I'RKV:. 

It tells all atiout •'/>//M')»iie Tmxinn." 
Shows you artual photos of men I vi- 
turned from puny weakliiit,'s into At^s 
Cliampion.^. It tells 
how I ran do the same - 
for YOr. Don't put 
it ottl -Xddres.s me 
personally. Charles 
Atlas. Dept. IG. 115 
East 23rd Street, New 
York 10. N. Y. 




CHARLES ATLAS, Dept. 1 G 

lis E. 23rd Street, New York 10, N. Y. 

1 want the proof that your system of "Dy- 
luiinic Tcnuion" will help make a New Man of 
me— give nn- a healthy, husky body and big 
muscular development. Send me your free book. 
"Everlasting Health and Strengtli." 



NAME. 



( Please print or write plainly ) 



ADDRESS. 



CITY STATE 

□ Check here if under 16 for Booklet A. 
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AILIED'S 



1946 
CATALOG 



* end fit ^\ 



Brings YOU latest, finest values in Radio! 
New receivers, phono-radios, Ham gear, parts, 
tubes, kits, code apparatus, tools, books, test 
instruments, public address— all types of equip- 
ment. Over 10,000 items. Leading makes. Guar- 
anteed quality. Fastest service from the world's 
largest and most complete stocks under one 
roof. Send for your free copy of AUied's new 
1946 Buying Guide now. Save lime and money. 

HELPFUL RADIO BOOKS f1 

Radio Fotmulwt oat, HO. 2^152 . .JOc ,^ 

ilctlonary o1 3, 753 ' ' lOc ' 

Radio Circuit Handbook Ho. 37-753^. . • jv 

Radio Buildors- Hindbooh •••• "y»°5 • \^ 
^.pllfiod "all" Sotvlclni J"- g "^ 

Radio D»U Hamlbo'^N'' " '^ 

ALL SIX BOOKS Ho. 37-799 

Pirillol ^0 X37-960 .25c 

Cipicltance Cilculatot. Ho. X3/ »u. . . 

R.F Resonance and 37.955. ...2»c 

Coll Wlndlm Catoilatof. Ho. n 



ALLIED RADIO 



ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 7-GG-6 
Chicago 7, Illinois 

Date 




□ Send FRHE 1946 CATALOG 



□ Send Books Calculator No (, „ ■ 

Calculator No enclosed | 



Name.. 



I 

-I 

Address j 

City Zone State | 



STUDY AT HOME 

With An Educational Institution 

Men with specialized training win higher positions, Insure 
larger earnings, and are bigger successes in business and 
public life. Opportunities NOW greater than ever before. 
Send for our Catalog. 

ARTS and SCIENCES 

Courses In Philosophy; Education; Letters; Public Health; 
Medical Jurisprudence; Psychology; Sociology; Physics; 
Chemistry; Plastics; Geology; Political Science; Theology; 
Business and Commerce; Accounting; Mathematics; Sta- 
tistics ; Agriculture. 

ENGINEERING 

Courses in Electrical, Civil, Mechanical, Drafting, Archi- 
tectural, Steam, Aeronautical, Radio, Structural, Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel, Automo- 
bile. Refrigeration, and Air Conditioning Engineering. 

LAW 

Complete Professional Law Course includes 20 Hornbook 
Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence. 

MeKinley- Roosevelt Incorporated, 461 0-AB,8lierld«n Rd.,ClileaBo40,lll. 




tESSONS^W 



LEARN . . PROGRESS . . EARN MORE . . $ . . SUCCEED . . % 

Tour own achievement, popularity, success through music. Leam In 

your ho/no, riHM^k ctiuis*-: iMaiio, Violin. Cornft. Saxophont-. riarlnet, 
<iuluir. Harmony. Arrani: linr. I INt ">i y . If jiivcn lit - , parent si (mature 
must accoiiij..iiiv ln<|iiliy, 1.* ^ \.:\-\- Ti T'ltKi: Cataloj^. 

Suite U399, 765 Oahwood Bl, Chicago IS 



UNIVERSITY EXTENSION CONSERVATORY 




You can learn plain, raplil writing or fancy ornamrntal writing for 
social and business atlvanrcnient, rl<ht In your own home durlnf? 
.'^liare tlm,- liy niy .strnpHficil MrthiMl. Write for niy free hook, "Ifow 
to Become an l^pert Penman," which shows what others have ac- 
cornpllshe*! l>y t:iktnK my Courses. Send Ktc for one of my favorite 
Pen Polnt.t and your uanie with u tie:iutlful Mourlsheil hlnl written 
on a ejrd. W riti- totiav. 

T. M. TEVIS, BOX 25H. CHILLICOTHE. MO. 



ENGINEERING. Broadcasting. Serv- 
icing. Electronics. Aviation, Marine 
& Police Radio taufjht thorouRhly. 
4 S weetts' Engineering course equiv- 
alent to 3 years' college radio work. Approved Veteran Train- 
ing. Co-educational. Catalog upon request. 

Valparaiso Teclinlcal Institute. Dept. 503, Valparaiso, Ind. 



RADIO 



Learn BAKING At Home 



Baking Is one of America's high Industries In wages. V/ 
Nearly dnpreaslon-proof. Thorough biislc home course ' 
l.iyH sound roundittloii. If you have aptitude, write for 
l'lli:i'; HOOK LET, ••Op|H>rtiinltlesln Comraorrlal H:iklng."y;^ 
National Bakins School, 131S Micli. Av«..D«|>t. 136B.ChicasoS 




DRAW for MONEY ! 



Be An ARTIST! 

Trained Artists are Capable of Eartt- 
ing $40, $60, $75 a Week 

It's pleasant and interesting to study Art the 
W.S.A. way. COMMERCIAL ART, OESICNINO, 
CARTOONING all in ONE complete home study 
course. No prevlouA Art experience necessary 
— hundreds have profited by our practical 
methods since 1914. TWO ART OUTFITS fur- 
nished. Pull infiirmatlon in FRRR BOOK. 
■'Art for Ple.isure and Profit. " Write today. 
STATE AGE, Courte approved under "CI." But. 



[II 

WASHINGTON SCHOOL OF ART. ■ 

Studio I37C. MIS 15th St.. N. W. I 

I Y 11 Washington 5. D. C. I 

I U- " NAME AGE ' 

■ ■ 

j Address „ «. I 

I City Zone ( ) State ' 
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INVENTORS 



The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useftd improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 

A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
clcdmed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
appUcation for patent in order to comply v/ith the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 



Patents 
Trademarks 
Copyrights 

kmgisfTed Patwtt Atfonfys 



CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Ragistarad Patent Attornays 
62-G Adams Building, Washington 4, D. C. 

Plaata (and ma booklat containing Information ragardint 
patant pretoction and procadura. This raquatt doai not 
obligata ma. 

Nama 



Addrass. 

City 



.Stat« 



(Plaasa writa or print plainly.) 



CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 

62-G Adams Building + Washington 4, D. C. 
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BUILDING H10R[ PLANES 
means building BETTER planes 
that cost LESS 

That's why Piper continues to lead 
in value, safety and economy. Ask 
your Piper Cub Dealer for a free flight 
demonstration in one of the new Piper 
Cubs. Get full information from him 
about the free flying course given with 
the purchase of every new Piper Cub. 



HERE ARE 3 FINE AVIATION 




BOOKS FOR 



Thousands of requests arc pouring in for this 
latest Piper book on current models and for these 
new editions of two already famous books, off 
the press just a few weeks ago: 

1 Pip»r Cub Brochure. Brand new! Beautiful 
full-color airplane illustrations, suitable for 
framing. Complete specifications of Piper Cubs. 

y "How to Fly" Book. Takes you on a typical 
flying lesson with 53 step-by-step photos 
and descriptions. Many other interesting facts. 

J "What Your Town Nmods" Boofc. Will help 
you plan an inexpensive landing area now. 

Get these books from your Piper Cub Dealer 
now. Or, if you prefer, send us 10c per book or 
25c for all three. Use stamps or coins. Specify 
which books you desire. Write Dept. PS76. 

PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA. 




LUTERS 



PSM in a Prison Camp 

Sir: 

For about 10 years I was a subscriber to 
your fine magazine and very much enjoyed 
reading it. , . . Then the Japs came and 
ended our happiness. Also, the reading of 
Popular Science Monthly. The last "issue 
I got was that of January 1942, but I had 
to destroy it; I was afraid the Japs would 
get it and have a look at the articles about 
American war production. 

In June 1942 I was interned as a civilian 
and put in jail under strong guard. But after 
three or four months I was lucky enough 
to get a chance to smuggle a letter out of 
camp to my wife, still free at that time. 
I asked her to send me six issues of Popular 
Science, bound in one volume. She did so— 
and it was not easy to slip it past the Jap 
guard. But again I was lucky; I got my 
book and managed to hide it for more than 
a year. 

Sometimes I slept on it, using it for a pil- 
low. Once, during an inspection, I slipped 
it into a pillow case and hung it on the line 
with some wet laundry. The Japs didn't find 
it. But, in moving from one camp to another, 
my book was finally discovered and I was 
punished for having it in my possession. 
A Jap guard hit me very hard. 

For more than a year we had had it, and 
I assure you we really read it ... it was 
like an oasis in the desert and for hundreds 
of internees it provided a most welcome 
diversion. . . . We even copied many of 
the articles in very fine writing on cigarette 
paper, which was easy to hide. ... A lot 
of the articles were subjects for meetings 
of eight to 10 internees at a time. We dis- 
cussed the material and talked of experi- 
ences of our own that had bearing on the 
subject matter. For the youngsters this was 
very educational . . . and the older men 
enjoyed it. 

I hope that I soon may be able to be a 
subscriber again, perhaps next year. Now 
it is impossible, because I lost everything 
and there are so many things to buy and 
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INVENTORS 



Ti 



.He Rules of Practice of U. S. Patent 
Office advises— unless tKe inventor is quali- 
fied to handle suck matters-— that he employ 
the services of a competent Patent Attorney 
in the preparation of his Patent Apphca- 
tion. We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. Our long and varied experience 
in patent practice, we believe, enables us 
readily to understand inventors* disclosures, 
to advise what is probably patentable, after 
conducting preliminary patentability inves- 
tigation of prior U. S. patents, and to draw 
your specifications and claims in such man- 
ner as to present clearly the novel features. 

Patent Laws Favor the Inventor 
Who Acts Promptly 

Remember, the details of your invention 
do not have to be 100% perfect before you 
can obtain patent. Unwise inventors often 



devote considerable unnecessary time worlc- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S. patents and render 
a report as to its patentability. Our Search 
Report is very valuable to you in that it 
clears up the course you should take in re- 
gard to your invention. If our Report is 
favorable, this report of the patentability 
of your device shows that your chances 
of patent protection are in your favor. 

Have Patent Protection Furst 

Unless you safeguard your invention by 
obtaining a patent, thereby securing a 
monopoly on same, it may become "public 
property," free to be made, used and sold by 
anyone, or it may be patented by some other 
person. 



McMORROW, BERMAIV & DAVIDSOJV 

Registered Patent Attorneys 
142-S Atlantic Building, Washington 4, D. C. 



COPYRIGHTS 
PATENTS 
TRADE MARKS 



McMORROW, HERMAN & DAVIDSON 

Registered Patent Attorneys 
142-S Atlantic Building. Washington 4. D. C. 

Send me further particulars on how to protect my invention and 
"Invention Record" form at once. I understand that this request 
does not obligate me. 

^^^cil^l rOfi 9»»»» ■ ■ ■ ■ ■ ■ » T-B M g wltT'- — " 1 — — - - - — — ~ — — — — — a*^** 
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Insulate against 
wear with 

PYROIL 



Pyroil insulates your motor against wear due 
to friction by providing a constant film of 
lubrication on cylinder walls. This same film 
prevents rust and corrosion. When you step 
on the starter, there is no heavy battery 
drain to overcome metal-to-metal contact. 

For better driving and for extra motor life, 
ask your gas station attendant to add Pyroil 
A to your gasoline and Pyroil B to your 
crankcase. 

PYROIL FOR AIRCRAFT ENGINES 

Use Aircraft Pyroil B for lubricating oil. 
Aircraft Pyroil A for gasoline. 
Manufactured and Guaranteed by Pyroil Company, 
W. V. Kidder, Founder, 1 49 Main Street, LaCrosse, Wis. 




I m ^ an 

PYROIL COMPANY 

149 Main Street, LaCrosse, Wisconsin 

I want my car to last and run properly". Please 
tell me more about Pyroil and how it can accom- 
plish this for me. 



Name. 



Address 

City or Town. 



State.. 




Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the Pyroil 
Company. Picture of 
Jerry, sent on request. 



do that a subscription to Popular Science 
for the present is too luxurious ior me. . . • 

L. Unger 

Batavia, Java, N.E.I. 

In gratitude for Reader lingers loyalty 
and with deep regret that it cost him a 
heating, lie has been sent a subscription 
to PSM. 



Drivers on Driving 

Sir: 

Genuine congratulati(ms to Devon Fran- 
cis for writing that splendid article, "How 
to Drive and Stay Alive," and to PSM for 
presenting it so interestingly and inviting 
anvone to quote or reprint the material at 
will 

... By golly, what man can cause, man 
can prevent . . . The greatest little safety 
device in the world lies right under our hats. 
Let's use it! 

Andrew Vena 

Philadelphia, Pa. 
Sir: 

... It was an effective, sound and very 
complete treatment of the subject, and 
should do a tremendous amount of good in 
the stepped-up campaign to meet the post- 
war threat of traflBc accidents. . . . 

Jack Horner 
Director of News 

National Safety Council 
Chicago, 111. 

Sir: 

Your article . . . was read with much 
interest and deserves a great deal of serious 
tliought. . . . However, the article over- 
looked one very important item and that is 
the windshield. Begardless of how many 
times the windshield is cleaned, particularly 
in bad weather or e\'en during the bug 
season, it is almost impossible to keep it 
clean for any length of time. 

The only solution is a windshield washer 
operated in connection with the vacumn 
wiper. This is now standard equipment on 
the '46 Buick and Cadillac, but ... it should 
be a compulsory item, just as shatterix-oof 
glass is today in a good many states. . . . 

Jack Sylvia 

San Francisco, Cal. 

PSM's article on safe driving caused wide 
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AUDELS REFRIGERATION ft . 

AIR CONDITIONING GUIDE.... .S4 

New from Cover to Corer— 1280 Pagei. Fully lUug. Corerlntf 
biile principle*, lerrldnK, operation & repair of houaehold. com- 
mercial & industrial refrigeration & air conditioning. A gold 
mine •( essential important (acts for engineers, servicemen, users. 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Vols ?. $6 

A practical Illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vol*.. 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 a vol, 

AUDELS AUTOMOBILE GUIDE $4 

▲ practical quick ready reference t>ook for auto mechanics, service 
men, operators & owners. Kxplalns theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
Sines. 1540 pages, fully Illustrated. 55 chapters. Indexed. A 
Standard book for mechanics. New fluid drive covered. 

AUDELS DIESEL ENGINE MANUAL.$2 

A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modem dlesel engines In- 
eluding General Motors 2 cycle DieseL 384 pages, fully lllus.. 
flexible binding, pocket size. All details plainly brought out, this 
txMk Is of extreme value to engineers, operators & students. 

AUDELS WIRING DIAGRAMS $1 

210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It shows clearly how to wire apparatus for prac- 
tically all fields of electricity. Earh diagram is complete & self- 
explanatory. Highly Endorsed Pocket Companion. 

AUDELS PLUMBERS & STEAMFITTERS 
GUIDES-4 Vols $6 

A Practical Trade Assistant & Ready Reference. Kxplains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols. — 1670 Pagts — 3642 
Diagrams. Pocket size. £acb Vol. Sold Separately $1.50 a Vol. 

AUDELS SHEETMETAL WORKERS ^ 
HANDY BOOK ST 

Practical inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
Important facts, figures, pointers in everyday lancuaise< Uel. Index. 

AUDELS SHEETMETAL 

PATTERN LAYOUTS $4 

Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A Practical Knc}'clopedla in 10 Sections, size 7 z 10 
X 2 — 1125 Pages — 350 Layouts — 1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development & Shop Proceduie. 

AUDELS ANSWERS ON 

BLUE PRINT READING $2 

For Mechanics A Builders. Covers all types of blue print reading 
Including ship A airplane. 876 pages, fully illustrated. 

AUDELS NEW MACHINIST ft , . 
TOOLMAKERS HANDY BOOK. . . .$4 

Corera modem machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, arretv and mllllnir machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated. 5 x 
X 2. Indexed. 5 sections. 1— Modern Machine Shop Practice. 2— 
Blue Print Reading & Bow to Draw. 3 — Calculations & Mathe- 
matics for Machinists. 4 — Shop Physics. 6 — ^How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questioos. 

AUDELS MATHEMATICS ft ^ 

CALCULATIONS FOR MECHANICS $2 

Mathematics for home study or reference. 700 pages, 550 lllus. 
Practical mathematics from beginning. How to figure correctly. 
£as7. correct methods covering a complete review. 111. A Indexed. 

AUDELS HANDY BOOK OF 

PRACTICAL ELECTRICITY $4 

Var maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 lllus. Covers important electrical Information 
In handy form— including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity. 

AUDELS RADIOMANS GUIDE $4 

A key to the practical understanding of radio Including Frequency 
llodulation. Television, etc.. Aircraft A Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations Sb 
Diagrams. Photos. Revievr Questions A Answers, BefereiKa Index. 
Authentic, clear, concise. 

AUDELS ELECTRONIC DEVICES. . . $2 

Sells What You Want to Know About Electric Eye. Easily Under- 
■tood. Covers photo-electric cells A their applications. Amplifiers, 
Ulnminatlon, frequencies, voltage, photocell, tubes. Ohm's Law, 
vlrlng diagrams, etc 

AUDELS WELDERS GUIDE $1 

A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding Including airplane work. 

AUDEL, Publishers, 49 W. 23 St., N. Y. 10 




^eCUi AUDELS 

NECHINICS 




AN AUDEL GUIDE IS A GOOD FRIEND! 

Use the brains and experience of others in these Guides of the 
Trades. Save tima and money with right methods, short cuts, 
labor saving ideas. CHECK NOWl You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 

AIL ORDER 

THEO. AUDEL& COn49 W. 23 St^NewYork 10,N.Y. 

Please mail me for 7 days' free examination the books 
marlced (X) below. I agree to mail $1 in 7 durs on each 
boolc or set ordered, and to further mail $1 a month on each 
boolc or set ordered until I have paid purchase price. 
If I am not satisfied with Guides I will return them. 

□Audels OIL BURNER GUIDE $1. 

□Audels REFRIGERATION A Air Conditleiilnf Guide. 4. 
□Audels POWER PLANT ENGINEERS GUIDE ... 4. 
□Audels PUIMPS,HYDRAULICS& AIR COMPRESSORS 4. 

□Audels WELDERS GUIDE 1. 

□Audels BLUE PRINT READING 2. 

□Audels SHEET METAL WORKERS Handy Book . . 1. 
□Audels SHEET METAL PATTERN LAYOUTS ... 4. 

□Audels AIRCRAFT WORKER 1. 

□Audels MATHEMATICS and CALCULATIONS. . . 2. 
□Audels MACHINISTS Sk TOOLMAKERS Handy Book 4. 

□Audels MECHANICAL Dictionary 4. 

□Audels AUTOMOBILE GUIDE 4. 

□Audels DIESEL ENGINE MANUAL 2. 

□Audels MARINE ENGINEERS Handy Book .... 4. 

□Audels SHIPFITTERS Handy Book 1. 

□Gueths MECHANICAL DRAWING COURSE ... 1. 

□Rogers DRAWING and DESIGN 2. 

□Audels MILLWRIGHTS and Mechanics Guide . . . 4. 
□Audels CARPENTERS and Builders Guides (4 vols.) . S. 
□Audels PLUMBERS and Steammters Guides (4 vols.) 6. 
□Audels MASONS and Builders Guides (4 vols.) ... 6. 

□Master PAINTER and DECORATOR 2. 

□Audels GARDENERS & GROWERS GUIDES (4 vols.) «. 
□Audels ENGINEERS A PIREMANS EXAMINATIONS 1. 
□Audels ENGINEERS and Mechanics Guides 

Nos. 1. 2, S( 4f 5, 6, 7 and 8 complete , 12. 

□Audels Answers on Practical ENGINEERING ... 1. 
□Audels ELECTRICIANS EXAMINATIONS .... 1. 

□Audels WIRING DIAGRAMS 1. 

□Audels Handy Book off PRACTICAL ELECTRICITY . 4. 
□Audels ELECTRICAL POWER CALCULATIONS . . 2. 

□Audels ELECTRONIC DEVICES 2. 

□Audels ELECTRIC Dictionary 2. 

□Audels RADIOMANS guide: 4. 

□Audels NEW ELECTRIC LIBRARY at $1.50 a Velum* 
Vols. I, lip III, IV, V, VI, VII, VIII, IX, X, XI, Xli 
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HIGH PAY, PERMANENT JOBS AWAIT 
MEN WITH... 




l^URE YOUR FUTURE! 

Get set now for job and ad- 
vancement opportunities 
in this high-pay field. Best 
jobs 40 to men with "know- 
how." I.T.S. home- trainini; 
qualifies you for better jobs. 




THOUSANDS OF JOB OPPORTUNITIES! 



• In coming years no other field will offer more 
opportunities for ambitious trained men than 
heavy construction. Highways, dams, airports, 
factories will be built! Agriculture, transportation, 
industry, shipping will forge ahead! Wherever 
there is building and construction, diesels, tractors 
and heavy equipment will be used. Experts say 
thousands of new men will be needed to service, 
repair and operate this equipment. I.T.S. home 
training prepares you for these important jobs. 



l^rtw**" 

(^^X^K^Uete UP-TO-THE-MINUTE 
HOME TRAINING COURSE NOW 

AVIILARLE " >"■" nicth.inic.Tlly in- 
niniknukk ^^^^^^^ jlready workini; in 

the avitomotivc. dicsel. tractor or heavy 
equipmtnt held you'll want to know all 
about I T S home iraininu Whether you 
»re interested in operating;, bervicini; or sell- 
ing, a few hours stutly each week with this 
52-week, lompletily modern course will 
give you a practical and valuable knowledge 
of all branches of diesel. tractor and heavy 
equipment. Easy to master while on your 
present job 

FREE PLACEMENT SERVICE 

Qualified I.T.S. students receive free job 
placement service. 



Better Jobs go to Trained Men 

I.T.S. home training can help you to 
better jobs in the Diesel. Tractor .iii'l 
Heavy Equipment field as it Ii.t- 
hundreds of others. Higher pay an.l 
arlvancement are yours if you pre qu.ili- 
fied. Students say nothing has helped 
Ithem get ahead as much as our prac- 
tical. easy-tO'Understand course. 



TRAIN 
AT HOME! 

IN SPARE TIME 

DON'T MISS 

THIS OPPORTUNin 

Mail Coupon TODAY for 
Complete Information! 



INTERSTATE TRAINING SERVICE 



DEPT. PS-78 



JTERSTATE TRAINING SERVICE 
Weatherly Bldg., Portland Oregon 

PleaM (end fiill inforinaiion about your Tractor. Die««) an d H eavy . _ 
Equipment H«M|# Tninini; Courtc. li vetaran, cbwlt 1^^^ ^ }f:% 

Name 



I 




and favorable comment hut regrettably 
failed to prevent April's toll of highway 
fatalities from rising to 2,650 (according to 
the National Safety Council). This was an 
increase of 45 percent over the total for 
April 1^)45. and slighthj higher even than 
the toll of April in the grim year 1941, which 
set a fatality record. 

Bouquet 

Sir: 

Yon were telliny; how hard PSM is hit by 
tlie paper shortage. ... Do not worry, if 
the book were printed on scratch paper we 
here at Spring Valley would read every 
word of it. 

When bc>tter book.s are in print, PSM will 
print them. 

L.ANDF.R J- Fn.\xcis 

Spriiig Valley, Minn. 

PSM. slill harassed hy the continuing 
paper shortage hut thankfid that part of 
each issue can he printed on good paper, 
gralefnlly takes a how. 

Voice from the Wilderness 

Sir: 

I am at the moment in the wilds of Burma 
but sometimes contrive to make a trip into 
Calcutta, w here I make an immediate search 
of the native book stalls for copies of Pop- 
ular Science. Sometimes I manage to pro- 
cure a copy that is only a couple of months 
old and this pleases me greatly. Recently I 
obtained your Jan. 1946 issue and I liked 
it immensely, but it contained a \ ery grave 
error! . . . Ytni show a photo of the nose of 
an aircraft and the printed matter reads: 
"This British transport, the Arado 232B, was 
regularly used in the war to carry tanks and 
big guns; it utilizes 23 wlieels to bear its 
tremendous load." 

. . . The machine in question is the Ger- 
man ME-323B and was de\'eloped early in 
1942. . . . The Arado is another and entirely 
different German aircraft. . . . 

F/Sgt. Ronald Faurimoxd 

Pilot. RAF 
Southeast Asia Air Forces 

Flight Sergeant Farrimond is right on one 
count: the Arado is a German plane, appar- 
ently captured. But he incorrectly identified 
the hig transport; it was not a ME-323B, 
which had 10 wheels, six engines. 
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LET ME TRAIN YOU 

/^""^for RADIO ELECTRONICS& TELEVISION 

FULL RADIO SET 

for SIMPLIFIED INSTRUCTION - PRACTICE & TESTING 




Beginners Learn FAST 

START NOW! Big Developments 
Ahead in F. M., Radar, Television 



MAKE GOOD MONEY IN ^ 
0 Business of Your Own ^ 
••.or a Good Radio Job J 



/ 



The offer I make you here is the 
opportunity of a lifetime. It's 
your big chance to get ready for 
a wonderful future in the swiftly 
expandinc field of Radio-Elec"- 
Ironics INCLUDING Radio. Tele- 
vision. Frequency Modulation 
and Industrial Electronics. Be 
wise! NOWS the time to start. 
Opportunities ahead are tremen- 
dous! No previous experience is 
necessary. The Sprayberry Course 
starts right at the beginning of 
Radio. You can't get lost. It gets 
the various subjects across in 
such a clear, simple way that you 
understand and remember. And. 
you can master my entire course 
In your spare time. 

You Do Practical Experiments 

one right way to 
Electronics. You 
through simplified 
combined with ac- 
practice under the 
personal guidance of a qualified 
Radio Teacher. It's exactly this 
way thnt Sprnyberry trains vou 
. . . supplying real Radio parts for 
leam-by-doing experience right 
at home. Thus, you learn faster, 
your understanding is clear-cut. 

I'll Sbow m a Niw, Fast Way ti Tut 
Railo Sets Nltbout Mfg. Eqnipnent 

The very same Radio Parts I supply 
with your Course for gaining pre- 
experlenre In Radio Repair work mav 
be adapted through an cxclu.slvc 



There's only 
learn Radio 
must get it 
lesson study 
tual "shop' 



.Spra.vben-y wirins procedure to Bcr\*e 
for i-oinpiete. fast, accurate Radio 
Ilpcelver trouhlo-shootinfi:. Thus un- 
der Spray heriy methods, you do not 
have one cent of outlay for manu- 
faetured Test Equipment. 

Succeed As a Radio-Electronician 

My triilninu "Ul Kive you the liroad. 
fund.imental principles so necessary 
aa .1 harkjiround. no matter which 
hranch of Radio you wish to special- 
ize In. ( make It easy fr)r vou to 
learn Radio Set Repair and Iristalla- 
tlon Work. I teach you how to Install 
and repair Electronic Equipment. In 
fact, vmi'll lie a fully qualilied RA- 
DIO-ELECTRONICIAN equipped with 
the skill and knowledge to perform 
efflclentlv and to make a wonderful 
success of yourself. 

Read What Graduate Says 
"One Job Nets About $26.00" 

"Since last week I fixed 7 
radios, all (jooil payintr jobs and 
rlRht now I am working on an 
ampllTier system. This loh alone 
will net me about .$26. on. As 
long as my work keeps coming 
in this way. I have only one ^ 
word to say and that is 'Thanks' ■ 
to my Sprayherry tralnlner and I ■ 
am not nfr.Tld to bf)nst about It." ■ 
ADRIEN BENMAMIN. North ■ 
f;rosvenordalo. Conn. ^ 

DON'T PUT IT OFF! I 

net the f.icts about my training— I 
now! Take the nrst Important 
step toward the money-maklnff 
future of your dreams. All fea- 
tures are fully explained In my 
big. Illustrated FREE Catalog 
which comes to you alone with 
another valuable FREE hook 
you'll he »riad to own. 



FREE BOOKS 

"Now T« Read Rodl* Oiograms and Symbols" 

... a valuable new book which ox- 
plains in simple Enslish how to read and 
understand any Radio Set Diagram or cir- 
cuit. Includes translations of all Radio 
symbols. Send for this FREE book now, 
and along with it I will send you another 
big FREE book de- 
scribing my Radio-Elec- 
tronic training. 
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COUPON 
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SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry. President 
Room SS76, Pueblo, Colorado 

Please rush my FREE copies of "How to MAKE 
MONEY in RADIO. ELECTRONICS and TELEVISION", 
and "How to READ RADIO DIAGRAMS and SYMBOLS". 

Name Age 

Address 



JBAfl. COUPON AT 0NCE7 



City. 



1 Mai 



State . . . 

in envelnpe or paste on penny i>ostc;ird > 



JULY «, 
1946 L\ 



Get /ftto (^oo(/ Peii^imf^^ 

\m BODY W FENDER WORIC 



mtuiftr auur 

Quickly! Easily! Pleasantly 
— In 10 minutes a day in your own home 



"The World's greatest molder of men" — at last reveals to 
you in these five complete book-courses (value $5 each) 

1. How YOU Can Build a Mighty ARMI 

L«t me give YOU. TOO. such a pair of chaln- 
breakiriK bleeps. The strongest-armed man In the 
world. George F. Jowett. planned this course for 
you. His great experience stands as proof that 
YOU. TOO. can get the arms men re«pect and 
women ndmlre. 




Complete Arm Course 



25c 



A. PASSAMONT 
rirst prize for 
physical perfec- 
tion. 

house 



!. How YOU Can Build 
a Mighty CHEST! 



of energy. 



Look at the Heroic Cheat of 
thla Jowett Pupil. A power- 
Feirls writes . "I want to 
add my sincere gratitude to that of thousands of 
pupils for wonderful results from your course. 
Your course Is by far the best.** If you have a 
narrow, sunken chest I can Improve It so that you 
win be proud to show It off. 



Complete Chest Course 



25c 




REX FERRIS 
Champion of South 
Africa, says, "I 
owe everytliing to 
iowett Methods." 



J. How YOU Can 

Build a Mighty BACKI 

Look at his rock-like Back nowl He saya, "You 
have worked wonders for me. You are head and 
Hhoulders above the rest in your profession." Let 
me help YOU. TOO. build a back of power. Square 
shoulders with enviable military spread. A aplne 
as strong as a steel shaft. 

Complete Back Course 25c 



4. How YOU Can Build 
a Mighty GRfPI 



CHAS. SCHAFFER 

an amazing Jowett 
product. Once a 
puny weakling. 
Now versatile ath- 
lete. _ _ 

YOU. TOO, can have a Manly Grip like this 
Jowett pupil. What would you give for a forearm 
like that, with Its bone-crushing grip? Fingers 
strong as steel pincers. A hand like an Iron vise. 
YOU. TOO. c«' get these symbols of real manli- 
ness. I have proved to thousands this Is no mere 
dream. Let me mold a pair of arms like this for 
you . . . with a grip of might. A handshake that 
win win friends -success. 

Complete Grip Course 25c 



e 'J 



How YOU Can 
Build Mighty LEGSl 



W. BURNS 

A Jowett-made 
Olympic Strength 
Champion. 



What would you give to have the all-round he- 
man strength'of Bub Mitchell? It's reasonable to 
assume that what 1 have done for thousands, I 
can do for you. I myself Increased my thighs by 
8 Inches, my calves by 5 Inches, by this simple, 
unbeatable method. I'll help you build legs that 
are real props of leaping, tireless power! 



BOB MITCHELL 
A Jowett Cltam- 
plon — not In words 
but by ACTUAL 
RECORDS. 



Complete Leg Course 



25c 



Last Chance! Get All 5 
Picture Courses for$]^00 

Send for them now and learn the "World's Greatest 
Secreu of Body Building." FREEI Marvelous Photo 
Book of Famous Strong Men. 
Muscles like Iron". 



'Nerves of Steel — 



RUSH COUPON NOW 



BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 




FREE 



Bssrfs F. 

Jawsll 
Ckaaipits si 
ChasiSisss 



Jowett Institute of Physical Culture 
230 Fifth Avenue, Dept. PS-ST, New York 1, N. V. 
George F. Jowett: Your proposition looks good to me. Send 
by return mall, prepaid, the courses checked below, for 
which I enclose { ). Include FREE book of PHOTOS. 

□ All S courses for ... SI □ Molding Mighty Legs 2Sc 

□ Molding a Mighty Arm 2Sc □ Molding a Mighty Orip 2Sc 

□ Molding a Mighty Back 2Sc □ MoldlngaMlghtyChest 25c 

□ Send all 5 C.o.D. ($1 plus postage.) No orders less 
than SI sent C.O.D. 



NAME Age . 

(Please print plainly. Include Zone Number.) 




ADDRESS. 



Men 18 to 60. If yoa are mechanically inclined, 
start now to learn to become an auto body me- 
chanic and fender repair man. U. E. I. spare 
time, homfe-study training combined with 
actual shop practice Rives you sound, basic 
knowledge of practical methodssoyou maysret 
the experience which may bring you big pay. 
Courseincludes acetylene welding,spray paint- 
ing, use of hand and power tools. 

THOROUGH, RELIABLE TRAINING 

Auto body and fender repairing is one of the 
best profit-makers in any garage or servicesta- 
tion. Employment placement service included, 
or we'll show you how to go about to get started 
in your own shop. Get the facts FREE today! 

UTILITIES ENGINEERING INSTITUTE 

AVENUE, PEPT.376X, CHiCAOO 14, ILUWOIS 

ELECTRICAL TRAINING 

Intensive 8 months residence course in fundamentals of indus- 
trial electrical engineering, including radio, electronics. Pre- 
pares for technician, engineering aides. Approved for veteran 
training. 53rd year. Write for catalog. 



WRITE 
FOR 
FACTS 



AUTO-CRAFTS ^ 
DIVISION * 
1314 BELDEN 



BLISS 



ELECTRICAL SCHOOL 

7612 Takoma Ave.. Wash. 12. D.C 



SHORTHAND in 

^ Weeks at Home 



. amoiis Speednrlting system. No si^ins or symbolsj 

uses -VliC's. Easy lu learn; easy to write aiiJ tiaiistribe. 

Fast preparation for a job. Surprisingly low cost. 100,000 taught by 
mall. Used In leading offlces and Civil Service. Write for free booklet. 
SPEEDWRITING. Dept. 2607-6. 55 W. 42 St., N. Y. 18. N. Y. 



Correspondence Courses In 

RADIO a^^eifCTRICALfNCINttRINC 




ELECTRICAL ENGINEERING. Get good srrasp of wide electrical 
field. Modern. Very understandable. Theory made easy. 
RADIO ENGINEERING. E.xtra fine course Inradio, pubUcaddress. photo-electric 
work. Truins you to be super-service man, real vacuum tube technician. Taltloo 
ONLY S25, either course. Deferred payment plan. Servicemen needed badly. 

Write for free copies of school catalogs, student masrazlnes. etc. 
LINCOLN ENGINEERING SCHOOL. Box 931-S-9t 
LINCOLN, NEBR. 



FREE 



MAIL 

Postal 
TodM 




Free Book 

MOUNT BIRDS, ANIMALS, FISH 

Tea FRKE. Explains Tmxldarmr. Tall, how to iMm at 
faome hy mall to mount blrda, animals, heada... to TAN 
akina and fura. Ursat for MEN and BOYS. Ponl Alao 
aarn money in spare time. WRITE TODAY -NO W- 
for free boolK. containing IQQ fame plctxiree. State AGB. 
N. W. School of Taxidermy, Dept. 339-B, Omaha, Neb, 



MKHANKAl DENTKTRY 



A profession offering unlimited opportunities. Most 

riioilrrti .in.j complete course embraclnfr every branch from 
Plate to Porcelain Work, which prepares you to work for 
Dentists or start your own business. Individual instruction 
—practical tralr.lnK In day or nlfcht school. No books— no 
rlassfs. Cataloe upon request. 

McCARRIE SCHOOL OF MECHANICAL DENTISTRV 
207 N. Broad St. Dept. 8S2 Philadelphia, Pa. 





THE PLASTEX Indtiatry naeda manufacturer! on small 

scale and for big production of Lamp and Clock Stands. 
Art Goods and Novelties In Plastex and Marble Imita- 
tion. Experience unnecessary . t^c material makes reeu- 
lar lOc store sellers. Rubber moulds furnished for speed 
production. Small Investment brlnss Kood returns, 
flip chain store orders now b#lnp Disced. Ambitious 
men h,ive ch.incc for real prosperity. Our Free book- 
let will imprest and benefit tou. 

PIASTEX INDUSTRIES, Ospl. 2. 1015 Wliliinilon New Tirt M.H.\ 
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W/j how readily YOU can tram^ 
home for BIGGER EARNINGS! 




VETERANS! 

Big thines are happeninK at De 
Forest's for veterans! See how 
ycu can prepare yourself without 
cost for a GOOD JOB or 
BUSINESS OP YOUR OWN 
In the vast Radio-Electronic 
opportunity field. 



FREE KIT PACKET SHOWS HOW YOU 
CAN GET LOTS OF "LEARN-BY- 
DOING" RADIO EXPERIENCE AT HOME 
FROM DeFOREST'S THRILLING RADIO 



Now— you can see for yourself why DeForest's Train- 
ing does such a grand job of preparing men for a bright 
a 4% future in one of America's most promising opportunity 

I Ow ^^^^ — Radio and Electronics. Send the coupon below 

EYDEDIAACiWiTe ^'■^^ "^'^ Packet" plus tlie big free book, 

^■'^■^^■^■■^EW I a "Victory For You!" that has helped .so many to lin<i the 

way to good pay jobs. You'll Ije surprised at the oppor- 
tunities ahead of FM Radio. .\viati(in Radio. Broadcast 
Radio, a profitable Business of Your Own. Motion 
Picture Sound Equipment, and* Electronics — plus the 
exciting future possibilities ahead of Television. Radar, 
etc. Train in your spare time at home — or get all of 
your training in our Chicago laboratories. 



DeForest's Kit Packet shows how you can get 
real Radio expericncef rom the many standard Radio parts fur- 
nished you with DeForest's Training. See how you may quickly 
build Radio Circuits that work . . . how you may experiment 
with Photo Electric Cell"Magic". . . a 6 -Tube Superheterodyne 
Receiver. . . a Radio Telephone and scores of other fascinating 
projects. See how you get actual "shop training" at home to 
give you the practical Radio experience you ne«L 



OeFORESrS PROVIDES ALL 
3 HOME TRAINING AIDS 

DeVry Movie Projector 
and Learn-By-Seelng 
Movie Film 

Actual Radio Parts 
for working out 133 
experiments 

90 lessons prepared under 
the supervision of Dr. 
Lee DeForest — the 
"Father of Radio." 



o 
o 




You Also Get EFFECTIVE EMPLOYMENT SERVICE 

Upon completing your training, you get the full beneBt 
of DeForest's Employment Service '^■^t_ 
that has helped so many men to get rinilliBSiiMiAns^ 
started in the Radio-Electronic field. 



DEFOREST'S TRAINING INCLUDES INSTRUC- 
TION IN MOTION PICTURE SOUND EQUIP- 
MENT, FM RADIO AND TELEVISION . . . 
RESIDENTIAL TRAINING IN OUR MODERN 
CHICAGO LABORATORIES ALSO AVAILABLE 
-ASK US FOR INFORMATION! 



E. B. DeVry, President 
iDeFORESrS TRAI.M.VG. INC. 
'25:! -.- U North Ashland Ave., Dept. PS-C7 
IChicago 14, Illinois, U.S.A. 
Send FREE RADIO KIT PACKET and 
, 'VICTORY FOR YOU!" BOOK. 



J>eFOREST'S 



Name- 



rl Addrett- 



TRAINING, INC. 

CNICAOO 14, IlllNOIS 



j Citi/ 

.□If under 16, check here 
I for special information. 




Zone 

□ If a diflolmrged Veteran of 
World War II, check here.] 
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PATENT 
PROTECTION 
FOR INVENTORS 

^Jhe Constitution of the United States 
provides that 

"Congress shall have power ... to pro- 
mote the progress of science and useful arts, 
by securing for limited times to . . . inventors 
the exclusive right to their . . . discoveries." 

A PATENT IS A VALUABLE RIGHT 

On the basis of the constitutional provi- 
sion Congress has established a system un- 
der which inventors may secure the exclu- 
sive right to prevent the unauthorized use, 
manufacture and sale of their inventions for 
periods of seventeen years. The inventor 
secures this protection by obtaining a pat- 
ent from the United States Patent Office. 

The United States Patent Office recom- 
mends in its Rules of Practice that "an ap- 
plicant is advised, unless familiar with such 
matters to employ a competent registered 
patent attorney or registered patent agent, 
as the value of patents depends largely 
upon the skillful preparation of the speci- 
fications and claims." 

The United States Supreme Court has 
higb - lighted the same thought in this 
language: 

"The specification and claims of a pat- 
ent, particularly if the invention be at all 
complicated, constitute one of the most 
difficult legal instruments to draw with 
accuracy. . . ." 

Victor J. Evans & Co., established in 1898, 
has a staff of experienced registered patent 
attorneys, available to represent inventors 
in the preparation and prosecution of their 
cases before the Patent Office. Detailed 
information and the steps to be taken in 
obtaining patent protection will be fur- 
nished upon request. 



E VICTOR J. 
VANS & i^O. 

REGISTERED PATENT ATTORNEY 
140-H Merlin Building, Washington 6, D.C. 

Please forward to me detailed information regarding 
procedure to obtain Patent Protection. 



Name. 



Address . 



City and State J 

patents'" • TRADE MARKS • COPYRIGHTS 
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Healthful, pleasant outdoor 
work in on uncrowded field. 



WORK 
OUTDOORS 



_ The field of Landscape Gardening 
offers unusual opportunities for 
trained men . . . greatly augmented 
by the huge home-building and 
modernizing program ahead. We 
provide thorough, interesting home- 
training during your spare time . . . 
adapted to your regional conditions. 
AM>ROVED for VmRANS 




BE YOUR OWN BOSS 



A graduate says, "I finished the There are many employment oppot- 
course about two months ago and tunities iti this profitable, uncrowded 
now I average about $2.00 per hour field or you can easily start yout own 
net for my time." business. Write today. 

Service from Coaif fo Coosf 

NATIONAL LANDSCAPE INSTITUTE 

DEPARTMENT PS 756 SOUTH BROADWAY - lOS ANGEIES 14 



-PHOTOGRAPHS- 



Whether you are interested in photography 
for fun or as a career — get the facts as to how 
America's largest, best equipped school can 
qualify you for success in leisure time thru 
success-proved home study courses. Also resi- 
dent training. Write for full details. 

N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 
10 West 33 St., New York 1, N. Y. (Founded 1910) 



LP A n M MASTER MACHINIST 
t A K N MECHANICAL ORAFTINQ 



Expert training on Lathes. Milling Machines. Shapers. 
Grinders, etc.— Mechanical Drafting, Blueprint Read- 
ing and Designing. Allied shops are completely 
equipped and modern. Approved for G. I. Training 
Days, Evenings. 

ALLIED SCHOOL OF MECHANICAL TRADES 

1332 South Michigan Avenue • Chicago 5, Illinois 

WANT a permanent biul- 
ness profession of your 
own? Then become a foot 
correctionist. EarnlnRS of 
men and women in this 
greatly needed profession 
run as high as $50. -$100. weekly after a few weeks home training 
—not medical or chiropody— easy terms, no further capital 
needed, no goods to buy. 51st year. Write for free booklet. 
Stephenton Syiieni of Fool Correction, 62 Back Bay, Boitoa, Maw. 



DO YOU 




BeKin today. Write now for our Free Book. "How 
to Become a Good Penman." It contains specimen* 
and tells how others learned to write In spare time. 
Enclose 10c for your name beaullfully written and 
a pen point sult.ihlc for shaded wrltltiK. Write today. 

THE TAMBLVN SCHOOL OF PENMANSHIP 
N-439 Ridge Building, Kansas City. Mo. 



ANALYZE HANDWRITING 



Qualify for Certified Grapho-Analyst Degree. New un- 
crowded, fascinating field of service. Gratifying earnings 
reported by graduates in Employment, Credit, Social 
Service. Police and Judicial, and Entertain- 
ment fields. Others have developed profltahle 
private practice, full or spare time, as Per- 
sonal Problem and Vocational Counselors. 
Send for 3000 word test lesson and Grapho- 
Analyst FREE. 



ADDRESS A. I. G. A. Inc. 



FREE 



NOEL, NVO. 



POPULAR 
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Copyrighted material 



EVEN BETTER THAN I HAD! 




course, the I. C. S. Course which Bill is study- 
ing has it all over the one the Boss completed, 
i. C. S. texts constantly are revised in response to 
student questions and reactions . . . brought up 
to date on technical advances. 

Today's texts embody the experience of more 
than 54 years, the expenditure of nearly six 
million dollars. This is the reservoir of Vocational 
Training knowledge from which every student 
draws his personalized instruction. 

I. C. S. graduates, including many employers, 
will tell you how good I. C. S. Courses were in 
their day. But current texts, they find, ore better. 

Employers have a very real interest in I. C. S. 
This famous educational system regularly reports 
the progress of its students to the men for whom 
they're working. And it regularly receives letters 
expressing keen appreciation for this service. 

I. C. S. training goes on record with these exec- 
utives — counts in your record. Join the "coming" 
men! Mail the coupon for your own information 
as thousands of now successful men did for theirs. 
Possibly your own employer was one of them. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 




BOX 7663-L, SCRANTON 9. PENNA. 

Without cost or obligation, please send me full particulars about the course bcjore which I have 



Air Conditioning and □ Stnicturml Enrinccrms 

Plumbing Ceursaa □Surveying and Mappinc 
□'Air Conditionins Communicationi CoursM 

D Heating C Plumbinc O KlectronicB 

d Refrigeration □ (jteam Fitting □ }>ractiral Telephony 



Chomiatry Courses 

□ Chemical Engineering 

□ Chemistry, Analytical 

□ Chemistry, Industrial 

□ Chemistry, Mfg. Iron ft Steel 

□ Petroleum Ilefining □ Plastica 

□ Pulp and Paper Making 

Civil Englnooring, Archltac- 
tural and Mining Courao* 

□ Architectural Drafting 

□ Architecture 

□ Briilge and Huilding Foreman 

□ Building Kstimating 

□ CiWl Engineering 

□ Coal Mining 

□ Contracting and Buildtnc 

□ Highway Kngineering 
Q Lumber Dealer 

□ Reading Structural Blueprints 

□ Sanitary Engineering ^ 

□ Structural Drafting 



□ Radio, Gener^ 

□ Radio Operating 

□ Radio Servicing 

O Telegraph Engineering 
Electrical Coursoa 

□ Electrical Drafting 

□ Electrical Engineering 

□ Electric Light and Power 
O Ijghting Technician 

O Practical Electrician 
Intsrnal Combustion 
Englnss Coursos 

□ Auto Technician □ Aviation 

□ Diescl-IClectric 

□ Diesel Engines □ Gas Engines 
Mochanical Coursos 

n Aeronautical Kngineerliis 

□ Aircraft Drafting 

□ Flight Engineer 

□ Foundry Work 

□ Heat Treatment of Metals 



Name- 



□ Industrial Engineering 

□ Industrial Metallurgy 

□ Machine Shop 

O Mechanical Drafting 

□ Mechanical Engineering 
D Mold-Loft Work 

□ Patternmaking — Wood, Metal 

□ Reading Shop Hlucprinte 
Q Sheet-Metal Drafting 

□ Sheet-Metal Worker 

□ Ship Drafting □ Ship Fitting 
Q Tool Designing 

□ Toolmaking 

□ Welding — Gas and Electric 
Railroad Coursos 

□ Air Brake □ Car Inspector 

□ Diesel Locomotive 

□ Locomotive Engineer 

□ Locomotive Fireman 

□ Railroad Section Foreman 
Stoam Engineering Coursos 

□ Boilermaking 

□ Combustion Engineering 
n Engine Running 

D Marine Engineering 

□ Steam Electric □ Steam Engines 
Home 

—AddreM 



0U»- 



-Btate- 



marked X: 
Toxtilo Coursot 

Cotton Manufacturins 
Rayon Weaving 
Textile Designing 
Woolen Manufacturing 

Business and 
Academic Coursos 

Accounting □ Advertiaing 
Arithmetic □ Bookkeeping 
Business Correspondence 
Business Alanagement 
Certified Public Accounting 
Commercial 
Coet Accounting 
Federal Tax 
First Year College 
Foremanship □ French 
Good English □ High School 
Higher Mathematics 
Illustrating □ Motor Traffic 
Postal Service 

Salesmanship □ Secretarial 
Sign lettering 
Spanish □ Stenography 
Traffic Management 



-PregenI Poiition- 



Worktng Htyurt- 



-A.M. to- 



-P.M. 



Length of Service In World War II. 

Canadian refidents srnd mupon to Intrrnationnl Corrcfpondenee Sehooll Canadian, Ltd.. Montreal, Canada. 
British residrntt tend coupon to I. O. 8., 71 Kingstcau, London, W. 0. 2, England. 
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BE YOUR OWN BOSS 
- OPERATE YOUR 
OWN PROFITABLE 
BUSINESS IN . . . 



HOME AND 
INDUSTRIAL 





OLD EST. 
SCHOOL 
MOST 
COMPLETE \ 
TRAINING , 
COURSE 
OF ITS KIND 



MODERN SERVICE-REPAIR 
AND INSTALLATION WORK 

NEW! DIFFERENT! . . . Gives you 
practical shop traininc on real appli- 
anoDs including wasnins machines, 
heat control systems, vacuum sweepers, 
electric motors, circuits and controls, 
platlnu processes, weldinf?. etc. Start 
work immediately on actual machines 
under trained instructors. 

ACTUAL SHOP TRAINING ON APPLIANCES 

TIio'iNands of appH-'nii'S nvcti expert 
r-pjciirs now. N'ow iint'K c«»mJn(; otf thu 
aHsi-nibly Ilm-s nni-it be Instalied .ind serv- 
iri'M. It's fiisrlu.iHiisr, prolitaltU* work, 
.lolis art* cvory whurul Invo.-itljr.'H*' LI»*h op- 
pcnlunliy now. l.t-t us sliow ymi tUo nif»iH!y- 
niakinvr 'l»'»>*sil»Illti(.'s tin* nc<Ml for traine<l 
lilt II -how fasy it \s lo opi?n your own 
short ami Ik* vour own boss. Veli'rans, ask 
for Spei'lal <1,I. plan. Act nowt 



SUSH COUPON FOR FULL DETAILS 



APPLIANCE TRAINING SCHOOL. Dppt. 
Olv. of Commercial Tr.idcs Institute 
6312 N. Broadway. ChlcaEO 40, III. 

t.L'ntlLMiit ii: 

I'lease scml Vrvv Dl'tlill.**. 



P23. 



AililrcKS 
t'lty . . . 



St.ite .... 

n ClitfcK here tor Q.I, plan. 



Do you want 



. . to go to College? 
. . or to enter a Profession? 

(Such 01 Aeeountina. Arekiieeture. Nuriing, DtntUirg. 
Ttachinu, Hnrial Work. Ontfnpafhy. Beautt) VtUtwt. 
Optomr.lrg, Ktnbalmino, Vhirupudv, La\c,itedielnt,»U. ) 

. . or get an Office Position? 

To gel anywhere, you prictlcally MUST flniih High Bcbool 
PIUHT Vuii tan vumplete our liluplifled High Hclioul Cowrie 
ill HpAkk time at home, a» FAST ag your time and abilltiea 
permit. fJauivaleiit to reiideiit bcIiooI work — prepare! you for 
college, pre-profeisional examinations, builneii, loduitry. 
Standard texrs furnished. Diploma. Credit for H.8. subjects 
already completed. Single subjects If desired. Low tuition, easy 
terms. American School, Chicago, est. 1897— endorsed by ediica- 
itora. Finish your high school education NOW. Write TODATl 



High School Course 

at Home 



Man^ 



Finish in 2 Years 



I 
I 
I 
■ 
■ 
I 
■ 
t 

I 

■ 
■ 

I 



I SciMol. Dmt. HB-4«.0raid Ave. «t Mtk St.. Cliicag*37 

Qentlenien : Send me FREE information covering special train- 
ing in iiilijecm chriked below. No oblication on ray part. 



n Hlflh School Course 

BCIwtraiiica. Induatrlal 
Architecture and Bulldini 

□ Automotive Eniinearini 

□ Business Manaiemcnt 

□ Ctoclrieal EniiiMarlns 

□ Elac. and Gat Rcfriiaratlta 
n Air Cendltienini 

□ Railway Trainina 



Olasal EnilMarlRf 
Draftifia and Daalga 
ftr Man an^ Wamaa 
Plastics 

Private Sacratary 

Mechanical EnilaMrlai 

Aviatlan 

talesmanslii* 

Radls 



iMrm. 




^0 



^ ELECTRIC 
APPLIANCES 



Prepare now for a permanent futui^e, inde- 
pendence and security with a business of 
your own. Our practical, easy-to-learn home 
course teaches you, during your spare time, 
how to repair washing machines, vacuum 
cleaners, electric ranges, lamps, motors, 
irons, etc., and do house wiring. Also how to get started 
on little capital. Write today for FREE BOOKLET. 
No obligation. 

PACIFIC TRAINING SCHOOl 

rsv^*" " 7217 S. BreodwQy, Dcpt.S-T.Les Angela* 3 



WRITE 
TODAY 
for 
FREE 
BOOK 



«r AUTO REPAIR JOB! 



Look up malte. model, job in MoToR's AUTO REPAIR 
MANUAL — and RO to work! Complete guide for every model 
built since 193.5. 764 pntrcs; 1000 illustrations; 4.50 charts: 
200.000 repair facts. Index. After 7 days' Fr«e Examina- 
tion, scn<,l .SI; then $1 monthly for 4 months. 3.5c postage. 
If not satisliod. return book, pay nothing. MoToR Book 
Dapt.. Dosic 2H, S72 IMadiaon Avo., Now York 22, N. Y. 



4"FCART00NS! 



RAYK nURN.S wUl teach you HOW to CUKATI-; ORIGINAL ^ 
CARTDONS at home thiit .vou may SKI.LI Course contalnH ' 
26 lessons und over GOO Illustrations. All for Only . ' 
Srnit name and addrtu tor frta drtuih. 

RAYE BURNS SCHOOL. Dept. S. Box 3583, CLEVELAND. OHIO 
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.STirnY AT HOMK for PEU.SONAL .SUCCESS and 
LAIKJKR K.\llNIN(iS. 37 yoarn expert Instruction 
-over lOR.Doo Kturlentii enrolled. LL.B. Ueerrea 
awarileit. All textH fumishefl. Easy payments . Send 
forFRKKBKOK- "Ijiw and Executive Guidance" 

AMERICAN eXTEMSION SCHOOL OF LAW 

Dept. 67-S. 646 N. Michigan Ave., Chicago 11, III. 

II 




LEARN MEAT CUTTING 

At Home — In Spare Time 



Oct Into the vli:il miMt lntHistr.v. Concise, practical 
Home Tr.Tinlnir hased on 2S yc.trs proven Instruc- 
tion methods used at National's f.imous resident 
school. Prep-Tros .vou for bljjffor pay ns Meat Cut- 
ter, supervision, market man.nger or more money 
In your own Htorc. Go as rapidly as your spare 
'.x time |>4!riiilts. niploma. Start NOW to turn your 
r -ip.iii- hours Into mimi'.v. Send for FREE bulletin 
•oil.-ir. Vo oltll'j.-illon. 
I National School of Meat Cutting Inc., Dept. 0-44, Toledo . 4, O. 

STAMMER? 

This new 128-paKP !)ook, "Stammerinc, Its Cause 
and ('nrreolion." iloiict ihcF tlic Itogiie I'nlt .Method 
for .icicntitU' corrci-tlim of staniimrlii^' and stiit- 
tcTiri;; — liiMccssfiil for t"> yrais. BenJ. N. Bogue, 
Dept. 1887. Circle Tower, Indianapolis 4, Ind, 




mm ^mma CHANITE SELF-WELDINO FLUX— REPAIRS all 
mm 11 Ijy ELECTRIC HEATING ELEMENTS. So simple 
WM ■ ■ aavone can make repairs in your broken or 

|« WW burnt-out electrical appliances— irons, toasters, 
stoves & etc. Guaranteed nothing like it. From our mines to 
your appliances. Sl.OO per package. $7.SO per doz. Stlclc 
form ->5e. S2.00 per do/.. 

CHANITE SALES COMPANY. 914 South Mam. Fort Mtarth 4. Tmas 



What Every Mason Wants 

a We have Important Masonic books for 
Blue Lodfse, Chapter, Commanderjr, 
^^^Gjf^ Scottish Rite, and Shrine. 
/^^\ OUR tlTUALS ARE USID THE WORl» OVER 

Send lor fre^ catalog of t>ooks and rituals for liasona. 
Odd FelUl^v•- Knicht!* of Pythias. Knights of Columbus, etc. 
EZRA A. COOK, Publisher, P. O. 796, RJ Chicago 90, III. 
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You'll Needk-AROUNDTrainin 
to Meet New Conditions ! 



Get Ready QUICK-irilof these 
^^Opportunity Fields ! 




ELECTRICITY in its Many Braiiches... 

Electricity is a permanent necessity in war or 
peace. Be ready fur the opportunities in such 
branclies as Power Plant Work, Motors, Arm- 
ature Winding, Industrial and House Wiring, 
Maintenance, etc., with COYNE shop training. 



This t>ig fire - proof 
buildinx is occupied 
entirely by the Coyne 
Electrical School. 



RADIO -ELECTRONICS... A greatfield 

now, even greater growth ahead. Prepare for a 
real Radio career. Learn construction, operation, 
trouble-shooting on Radio Receivers, Public 
Address Systems. Sound Picture Units, FM. Photo> 
Cells. Television — the practical COYNE way. 



""UARN-BY-DOING^'IN A FEW WEEKS 





Conditions today are different. Many "one-operation" jobs that paid well 
in the past, no lonser exist. Do you have a Rood job with a real future? Plan 
for steady pay and advancement bv training NOW, while there's still 
time! Come to the big shops of COYNE in Chirago, for "all-around" 
training ilrElectrlclty or Radio-Electronics— the 2 great opportunity 
fields of today and tomorrow. I'll finance most of your tuition. 

TRAIN ON ACTUAL EQUIPMENT! 

My famous "Leam-by-Dolntl" method gives you practical experience 
on full-size equipment. Not by correspondence, but actual shop work. You 
are trained right here in the Coyne shops, that has been training men 
and young men for over 47 years. 

START NOW— PAY LATER! 

Don't let lack of money hold you 
back. My "Pay-Tuition-after-Grad- 
uation" plan has helped thousands. 
Coupon brings details. Many earn 
while learning, to help take care of 
living expenses while here. Men from 
16 up to 40, with or without expe- 
rience. Coyne training is for you! 



PICK FIELD YOU LIKE- 
SEND FOR BIG BOOK 



LIFETIME JOB SERVICE 
TO COYNE GRADUATES 

First I train you for a good job and 
future, then assist you in getting 
located. As a Coyne graduate, use 
this service whenever you need it — 
no charge. AI«o FREE review priv- 
ileges. Get the factsl 




INDUSTRIAL ELECTRONICS 

and Electric Refrigeration 
Included With Either Course 

Added training in these Rreat finlds of 
INDUSTRIAL ELECTRONICS and 
ELECTRIC REFRIGERATION 
makes you more vahiable to employer, 
leads to onportunitiesf or bigger pay . This 
valuable TRAINING now included with either my Elec- 
trical or Radio Course. We also have fadlltlea for mea 
with physical disabilities whether due to war or 
other causes. Check coupon for details If you have a 
physical disability of any kind. 



VETERANS- 

Coyne Is also 
•quipped to 
train those who 
qualify tor traln- 
Ina under O. I. 
Bin of RIchts. 
Check coupon 
lor our Special 
C. I. Bulletin. 




FREE 




Some men prefer Electrl- 
city, others Radlo-Elec- 
tronlcs. Whichever inter- 
ests you most, we will train 
you in a few short weeks at 
Coyne — on full-size equip- 
ment, by my famous "Leam- 
by-Doing" method. I bav« 
abig, f ully illustrated book 
on each course, and will send 
you the one you want, with- 
out the slightest costor obli- 
gation. Simply check below, 
then mail coupon in en- 
Tclope or paste on post- 
card. No salesman will 
call. Voti are the sole judge. 
E>on't delay. Your future is 
at stake. Rush coupon to 
me— TODAY. 



^ ■ H. c. LEWIS, Pr«a. Feundad ISM 

CO YN E ELECTRICAL SCHOOL 

500 So. Paulina Street, Dept. B6-73H, CHICAGO 12, ILL. 



H. C. LEWIS. Pres.. 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. B6-7JH Chlcatfo 12, 111. 

Send me your BIG FREE BOOK — for tta« 
course checked below. Also full details of you* 
"Student Finance Plan." 

□ ELECTRICITY □ RADIO-ELECTRONICS 

□ Send special G. I. Bulletin □ Physical disabUity 



NAMB , 

ADDRESS 

CITY STATE. 
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so IT NEEDS FIXING 

By S. T. CHRISTENSEN 

the "Fix-it M<tu ' 



"tA#ELL, I guess I'm the fellow to see, for 
VVi've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their "electrical appliance doc- 
tor." And "doctoring," I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for. or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends' and then for strangers at a 
fee, seems now to have been but a small step. 

Whut to Churtfe? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
Job. The result ... I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
Jobs) were a little difficult to get. But that 



situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all. we had to provide for the 
health and well-being of our civilian population. 

The Future OlTers ' 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other "fixing." Well. I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don't worry at all 
about too much competition. 

If Yuii .Are .Ambitious 

To the contrary. I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon." ADV. 
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PREPARE NOW FOR THE FUTURE 



If now employed, start your home appliance repair business NOW in your 
spare time and be set witli a business of your own no matter wliat happens. 
You don't need elaborate fixtures oi- expensive equipment to be a successful 
repairman. Operate from- your garage, basenient. vacant store, etc. Work 
as many hours as you wish — the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future — learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 

If you are at all mechanically inclined — can hold and use tools — then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines— WE WILL 
TEACH YOU. Age should be no barrier — nor should any minor physical 
handicap. 

New Course Tells Ail 

Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electi-icity. welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 

Read What Our Students Say About Course 

I am a mechanic for the 
Weatem Union TelefiraDb 
Co. Three days after re- 
celvins the lessons in re- 
frigeration I earned the 
exact cost of the course 
—Henry S. Lee. Washlns- 
ton. D. C. 

I work day times at the 
shipyard and after 4:00 
P.M. I operate from my 
cellar and Karaite. I av- 
erage tlO 00 to S15.00 clear 
every day.— Walter Hanhy. 
Brockton. Mass. 



I r*ally believe your course 
the best investment a me- 
chanically minded man can 
make — Claude E. Allen. In- 
dianapolis. Ind 

I have received your Course 
In Appliance Repairing and I 
must say I am well pleased 
with same. I am only sorry 
I did not have said Course 
some years ago. I have learned 
80 much more through this 
course I would not part with 
it.— Charles Schwari. Hamil- 
ton. Ohio 



The Course in Appliance 
Servicing arrived a few 
days ago. Want to take 
out a few minutes of my 
valuable time to let you 
know that this is Just 
what 1 have been looklne 
for ever since I opened up 
my Fix-It shop. I must 
admit that you told the 
truth when you said that 
it contains quite a bit 
more information than I 
bargained for. — P. J. 
Bretl. Sebring. Ohio. 



GET STARTED TODAY- MAIL THIS COUPON 



CHRISTY SUPPLY CO. ■ 

2835 N. Central Ave., Dept. D-4201 i 

Chicago 34, Illinois ' 

Please send me free illustrated literature about America's J 

Fastest Growing Industry— ELECTRICAL APPLIANCE ■ 

REPAIRING. I 



Name.. 



Addreu.. 

City 



..Bute.. 



JULY «Q 
1946 Z9 



START NOW TOWARD A FUTURE IN 

RCFRICEPATtOM affd 
AIR COMDITiOMIMC 



Refrigeration and Air Conditioningr are 
among the giant Industries of America. 
Such industries need men who KNOW. 
Many men servicing and installing equip- 
ment are making large incomes. > / —p-^ 

Spare Time Trainingr^^/^ 

If mechanically inclined, j?et the traininp you need to 
qualify for experience installing & servicing Kef ri|;- 
eration and Air Conditioning: in stores, offices, homes. 

Then yon should have no difficulty irettinK started 
In these great industries. As expedience, tools and a 
personal foUowintr are acquired: you may find itprac- 
tical, later, to start your own REFRIGEUATION 
and AIK CONDITIONING SHOP. 





1 



tunKn A?rU^"dTr'''^ about o^r- "V;;?!""'"" 

Kefn^eration'S m^rr'Mr'^ Mecha'iii^al I.Vc'e",',",? 

* U Mechanical Refrigeration 
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BUILD THIS FREEZER 



Easy to make 
Holds thirty gallons 




FOR LESS THAN $50! 

Zero temperature keeps meats, fruits, vegetables, etc.. in 
fresh condition for indeflnite period of time. Steel bi 
rels and other items used in simple construction easy 
obtain anytvhere. Complete instructions, material 
list, and 14 view photo of construe- CO AA 
tion details sent for ^A.WV 

MASON FREEZERS. DEPT. S. GENEVA. N. Y. 

BUILD YOUR OWN SUMMER 

COTTAGE 
THIS EASY, 
LOW- COST 
WAY! 

No experience necessary. This 
book contains full instructions 
and 14 complete plans for 
building your own summer 
camp, cottage or guest house in the woods or at the 
seashore. Easy-to-follow, step-by-step directions tell 
you everything you need to know for every type of 
vacation house: location, materials, foundations, 
framing, paints, trim, concrete, shingling, outdoor 
furniture, fireplaces. Over 100 detail drawings. Every 
point fully covered. Save one third to half the cost by 
building yourself. Get this new book now for only 
$3.00. Money back if not satisfied. 

CAMPS and COTTAGES 

How to Build Them 

by CHARLES D. WHITE 
THOMAS Y. CROWEU CO.. 432 Fourth Avenue. New Yorfc 16. N. Y. 

,n POPULAR 
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Rush Coupon 
Below Today! 



Practical Interesting Training 

You'll like our wayof trainingr — throuprh capable home-study instruction 
followed by practice on actual equipment under watchful eyes of sea- 
soned Kelritceratiun and Air Conditioninj; men in our shops. You'll gat 
top-rate instructions — the easy way. Sojret the facts no« 
FREE of obligation. Write TODAY— SUKEI 



FIX ANY RADIO 

Amazing New Invention 



Learn quickly to repair all radio sets. 
New. different Comparison method. 
No previous radio knnwledKe needed. 
Introductory training included. Sim- 
ple, picture siiKCestions tell you 
where to look for faults and hon- to 
make the repair. No testers needed for most Jobs. 
Manual 8Hxll in., 63 job-sheets. 24 blueprints. 
Many hints. New edition. Order manual 8-3. 
Only $1.50. postpaid. Money back Kiiaranteed. 

SUPREME PUBLICATIOHS 2<uc.Kn''i2. tLL. 




''How to Make Money 
With Simple Cartoons 



A book everyone who likes to draw should have. II is free; 
no obligations. Simply address 

CARTOONISTS' EXCHANGE 

Dept. 1447-D Pleasant Hill, Ohio 



Splondid Hobby or Voctition 

Prepare in spare time. Practical basic 
'training. Long-established school. Send for free 
'^[jooklct, "Opportunities in Modem Photography" and 
particulars. Sent postage prepaid. No obligation. 
AMERICAN SCHOOL OF PHOTOGRAPHY 
ISIS S. Mlchlsan Avanua, Dapt. 1368. Chicaso S, IHiitola 




ABIAZING DEVICE! Guides 'our hand — corrects ooor penman- 
ship In few days — big Improvement in three hours, no failures. 
Complete Outline F'ree. Write, Mr. Ozment. 35-B. St. Louis. Mo. 



FENCING 

1^ 



World's finest Sport 
Exciting Fun — Harmless 

Just Out: Healthful. Clean, makes you Stronff & Alert. 
FKKE BOOKLET (with foils) teaches Qulckly-Easlly. 
H.XUMLESSSft. Sprlnit .Steel Tolls (swords) have Safety 
Hubber Buttons. C'oniplete outfit. 2 foils (swords) with 
hand Kuards. Free Instrtietlons. Now only $1.98: Postpaid. 
.Itinlor Masks only for two. SI. 69 for one Postpaid. 
Mall ehoek or M. O. today. Add 2Se for Forelfrn Postage. 

LEE PR ODUCTS CO., 1613Q. First Ava., Now York 28, N.Y. 

WINDOW SIGN LETTERS 

II For Store Fronts and 0£Bce Windows. Anyone can pnl 
k#;Jj them on. Samples furnished. Oenulne gold and sUTer. 

METALLIC LETTER CO.. 441 N. Clark. Chlcaco lO 

BROKEN OR 
USABLE 

— all Icinds. even InKersoUs. Highest prices paid for Jewelry. ritiKS. 
spectacles, gold teeth, etc. Cash mailed promptly. Write for Free 
Shipping Container. 

Lowa's. Holland Bldg.. Dapt. PS. St. Louis 1. Mo. 




WATCHES WANTED 



DETECTIVES 

TRAINING — SECRET INVESTIGATIONS— FINGERPRINTS 

Easy Method — Short Time. — Rewards. 
Home — Travel — Secret Code-Booklet FREE— WRITS 

INTERNATIONAL DETECTIVE SYSTEM 
1701-P Monroe St.. N. C.. Wachlnston. O. C. IS 




^"i.'-MTN" STATURE! 


"I grew 6 inches In a year through follow- 
ing instructions given in "BUILDING HU- 
MAN STATURE." says the younger man at 
left. "Now I am a head taller than my 
father". 

If you wonder why you are short send for 
FREE outline of this remarkable book 
loaded with practical information. 
CARILLON BOOKS, Dept. 33, Boerne, Texas. 
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ElECYRONICS 

NOW/ 



This amazing new shop 
instruction system gives 
you actual experience with a 
Home Radio Laboratory— part of 




You build this com- 
plete, modern super- 
heterodyne receiver with 
the equipment that comes 
with your National Train- 
ing at no extra cost. 



SHOP METHOD HOME TRAINING 



FOR YOU-A REAL 
HOME LABORATORY 
IN MODERN RADIO 



from one of the world's best established 
Oldest and Largest Technical Trade School 




Your Na- 
tional Train- 
ing Kits in- 
clude equip- 
ment for 
t *!iV \ \ hundreds of 
fv-^^-TsaM \ practical 

' - electronic 

experiments 
in your own 
home. You 
have the 
genuine parts for this audio oscillator 
which you get to understand by building 
it yourself. 

You learn 
m o d u I a - 
tion. beat 
f r e q u e n- 
cies. signal 
generation 
by actually 
building 
this small 
radio m 

transmit- ^ 

ter with your National shop parts. 
Your training outfits from National are 
made up of the most mod- 
g'*^ ' em radionic equipment— 
Ufc^-. much of it 

" just out of 

the experi- 
mental 
laboratorv. 
You learn 
new ways 
of handling 
equipment tjy 
modern meth- 
by mailing the 




Send the coupon beiow. immediately. 
Learn how this sansationally improved, 

practical speed-up training can fit vou. 
in a short time, for the GREAT BUSI- 
NESS OF RADIO— for the NEW AND 
RAPIDLY EXPANDING FIELD OF FRE- 
QUENCY MODULATION ' F.M. ) . TELE- 
VISION AND ELECTRONICS. 

This is the thoroughly proved, quick 
and easy speed-up method used so ex- 
tensively in wartime training— endorsed 
by the success of National men every- 
where — a system by which you study in 
spare time — off hours, even minutes right 
in your home and vet have the ADVAN- 
TAGE OF REAL SHOP EXPERIENCE to 
back you up. 

Trained Radio Men Wanted 

The man who really knows modern 

Radio is in greater demand todav than 
ever before — not only in Radio proper 
but in Television and Electronics — in 
Aviation. Transportation. Communica- 



tions. Good jobs are wide open, WAITING 
FOR YOU. in the production, operation 
and maintenance of modern electronic 
equipment— in radio stations, in hun- 
dreds of industries — in homes, theatres 
and studios. Good, sound training in this 
important field is absolutely necessary. 
And now. National Schools brings such 
training to you no matter where you 
live or what you may be doing — not only 
the fundamental theory but the actual 
experience that comes with knowinic 
shop practice and working with real 
equipment— demonstrating each step with 
first-hand knowledge. This is true 
"learning by doing" — direct from the 
great shops and laboratories of National 
Schools where new developments in 
methods, equipment and applications are 
constantly going forward. 

Only National can offer you such prac- 
tical training because only National has 
the plant to back it up. Sample this 
training yourself. MAIL THE COUPON 
FOR A FREE LESSON. 




ods. Get 
coupon. 



the details 



POSTWAR 

SUCCESS and 
SECURITY FOR YOU 

Radio IsaliiK Sdiind. 
Well-Eftabll*bed 
HusiiH'ss. Televi- 
sion Is lust on the 
threshold of lim- 
itless expansion. 
When you bans up 
your uniform— when 
your war joli foIrt.« 
lip. will you step 
out proudly into an 
I'ssrntlal estab- 
lished Industry? 
Tfrliaps into a busi- 
ness of your own? 
.Answer these ques- 
tions by reading tlie 
<*;iti(loK sent you 
I'KKK from Nation- 
ill Si'liools. Face 
realities nowl Fill 
out and mall thf 
ronpon today. 



Check the Job You Now Have With 
These Opportunities In RADIO 

1. Financi.H Security Radio li;is 
Brown from Sinn million to $.'> 
l>IIMon in past few years. 

2. Limitless Future predieted 
hy over I.W)I) mnnufarturers of 
ecpiilinieril. 

3. Television promises over 
half a million jobs alone-experts 
estimate. 

4. Electronics opens wide new 
belds in home anil tiidiistrlnl us*-. 

5. Your Own Business with iir- 
tl'' or no rapltal. 

Get the details. Use this Coupon! 
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NATIONAL SCHOOLS 
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NATIONAL TRAINING 
WINS BIG JOBS 



MAIL OPPORTUNITY COUPON FOR QUICK ACTION 



You. too. can share the sucre.ss of National 
graduates. Joseph Grumich. Lake Hiawatha. 
Si o'i.v. «J!:"*''= latest oflfer was for 

S5.8O0.O0 as Radio Photo Engineer but I 
am doinu well where I am. I am deeply In- 
debted to National." 



While still a student of Na- 
tional tralnlnic. I. Wilson of 
Vallejo. California, writes: "Mv 
pay has .lumped from S.'jj.is "a 
week to S7 2.fi3 :ind the end 
not In sl^ht. I am proud of mv 
National Course." 



•Jusel>h Michel. Jr.. Granite 
City. Illinois, writes: "I am 
enthused with National train- 
ing. I am now farnlnsr 2 5 a 
month as .i radio operator and 
technician and S20 a week 
more in my shop at home." 



National Schools, Dept. PS-7 ""^^^K (Moil in mretopr 

4000 South Fi»;ueroa Street ^^BL or patle on penii« 

Los Angeles 37. California '""'^'^ 
Mail me FREE the books mentioned in your ad including a 
sample lesson of your course. I understand no salesman 
will call on me. 
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Every operator 
and mechanic 
needs AUDELS 
AUTO GUIDE. 

This book saves 
time, money and 
worry. Highly en- 
dorsed. It pre- 
sents the whole 
subject of auto 
mechanics: 

1 — Ba-sic 
principles 

2 — Construction 

3— Operation 

4 — Service 

5 — Repair 
Handy Size. 
Easily 

understood. 



NEW FLUID DRIVE. HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 

Over 1500 pages — 1540 lllastratlons showing in.'ilde views 



ot 



modem cars, trucks and buses with instructions for ail service jobs. 

ASK TO SEE m-To Get This Assistance lor Yourself Simply 
Fill in and Mail Coupon Today. 

[ COMPLEre J»AY_ONI^_$l^iy«iONTH ^ 

AUDEL. Publishers. 49 Wsst 23rd St., New York 

MAN. AUDCLS NEW AUTO OUIDC for free examination. If O. K. I will send 
you f 1 In 7 days; then remit $1 monthly until price of S4 is paid. Other- 
wise I wW return It. 



ftceupatton - 



Employed by- . 



. P.8.M. 



BE A WATCHMAKER 

Enjoy Security and a Good 
Income in this Skilled 
Profession 

There is a nation-wide demand 
for skilled watchmakers ! You 
can prepare for a successful ca- 
reer by training at American 
Schools of Watchmaking. In 
this respected field you enjoy 
clean, light work in jewelry 
stores— many watchmakers es- 
tablish businesses of their own. 
Millions of timepieces require 
frequent service— there is al- 
ways a need for skilled men to 
handle these delicate instru- 
ments. American Schools of Watchmaking offer a fully ac- 
credited course, taught by experienced watchmakers, with all 
equipment necessary to learn every phase of this profession. 

Now is the time to come to Los Angeles to 
prepare for a well-paid, permanent career 
as a watchmaker. Vvrite for complete, illus- 
trated booklet on this interesting field, and 
A.S.W. training. 

AMERICAN SCHOOLS OF WATCHMAKING 

Division of American School of Aircraft Instruments 

5247 W. San Fernando Rd., Los Angeles 26. Calif.. Dept. S-19 




VETERANS! SERVICEMEN!- 

Courses opproved for Veterans 
'l raining under G. I. Bill. 




AMERICAN SCHOOLS OF WATCHMAKING 

S247 W. San Fernando Rd., Los Angeles 26, Calif.. Dept. S-19 

Gentlemen: 

Please send me your illustrated booklet and complete Infor- 
mation on the accredited A.S.W. Course in Watchmaking. 
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LEARN AT 
HOME TO 




MOUNT BIRDS 

Animals, Heads, Fishes, Pets ; to TAN. 

Be a Taxidermist. Profit and FUN. 



Hunters, save your valuable TROPHIES. 
Mount ducke. squirrels, everything. Learn to 
TAN for leather and furs. Wonderfol HOBBY 
Have a HOME MUSEUM. BIG PROFITS 
mountinir for others. INVESTIQATC NOW. 

mrr nnnttc ^'>th loo fine 

■ nCC D\M\MW\ game pictures. 

NOW absolutely FREE. Write TODAY. 

Send Postal TODAY for FREE BOOK. State AGE. 
N.W. SCHOOL OF TAXIDERMY, OepL339-B Omaha. 




€ict Started in iladio 
TEN "HOW-TO-DO-IT" BOOKS 

Get a solid foundation In radio by means of these 
lOc timely text books. Each clearly written, 
profusely Illustrated, contains over 15.00O 
words. You'll be amazed at the wealth of In- 
formation packed into these handy books. Ex- 
cellent for reference — Ideal for technical li- 
brary. Your money back If not satisfied. 

5 BOOKS FOR 50c -10 BOOKS FOR $1.00 

No. 3— Alternating Current lor 
SENT Beginners 
TO YOU No. 4— All About Aerials 
POSTPAID No. S— Beginners' Radio Dictionary 
No. 6 — How To Have Fun With Radio 



No. 1 — HOW To Make Four Ooerle No. 7 — How To Read Radio Diagrams 




Short Wave Sets 



No. 8 — Radio for Beginners 



No. 2— How to Make The Most : No. 9— Simple Electrical ExperU 
Popular All-Wave t and 2 ments 



Tube Receivers 



No. 10 — Television 



Remit by check or money order — register letter If you send cash or .stamps. 
RADIO PUBLICATIONS 27H West Broadway New York (7) 




It's BO Important to write a good hand for business and social advancement. 
Poor llloKible prnniansht|> oftt-n causes costly errors and marks you for fail- 
ure. Why write a poor hand? It's so easy to learn at home In spare time. 
Write for our new free booklet today. If you wish, send 10c for a penpoint 
suitable for shaded wrltinn and >nnr name iM-.-mtifully written. 

In Bluineu The TAMBLYN SCHOOL OF PENMANSHIP 

Since tS9i H.439 Ridge BIdg., Kansas City, Mo., U.S.A. 

Become a Doctor of PSYCHOLOGY 

Win the (leKree of Ps.D. Teach the secret of contentment, happlnesi. 
Solve mental worries. Experience the revelation of truth. Chartered 
college. Individual help. Write for FREE book. COLLEGE OF 
UNIVERSAL TRUTH 5153-A North Clark St.. Chlcags. 



MAKE MONEY CASTING h^^^e 



rPFF FACTS SENT 



uiake hundreds 
of Plaster Casts, quick, easy. 
Sell output to stores, novelty shops, etc. Enor- 
mous profits. No experience. Very little capi- 
tal needed. Start in basement, garage or work- 
shop. Complete, simple instructions anyone 
can follow. Start now while merchants are 
begeinK for merchandise to sell. Rush. 
PLASTIC ARTS STUDIOS. R. R. 5. Dept. 45. Muncic. Ind 





RHEUMATISM 



ARTHRITIS • NEURITIS - SCIATICA 

Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy, modem, 
non-surgical trentment method. This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today. No obligation. 

BALL CLINIC, Dept. 5100, Excelsior Springs, IMe. 

LEARN ifsi 

^('V/' T| • Under unique Stuart System men and women 

11 11 1 with no known talent, paint exact oil or charcoal 

" * ■ likenesses. Study the evidence In new 31 -Portrait 

STUART Brochure of samples. Many earn while learning. 

^ Hwk Is free on request. 

STUDIOS 121 Monument Circle, Room287, IndianapolisS, Ind. 
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SCHOOL for VETERANS 



you corn. 
learn u tiif^^y . 

You're m « 

re tree to you 
aer the G.\. 

of R»g^**- 





• I. C. S. Courses, paid for by the Government, are 
now available to honorably discharged World War II 
Veterans. And the Government's investment in your 
training will NOT be deducted from any future bonus. 

• Get started now on your studies for success in 
business or industry! With I. C. S. you can do this 
in your spare time while holding down a job! 
You're in a class by yourself. There's no one to 



hold you back . . . you progress just as fast as your 
abilities and ambition permit! 

• Courses cover more than 400 commercial and 
technical subjects — many listed below. Check the 
subject that interests you — or write it in. We'll 
send you full information on the Course — and com- 
plete instructions on how to enroll with us under 
the G.I, Bill of Rights. Act now! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



cs 



BOX 7664-L. SCRANTON 9. PENNA 

Without cost or obligation, please send me full particulars about the course bcjore which I have 
Air Conditioning and ~ 
Plumbing CourBOS 
G Air Conditionins 
n Heating □ Plumbinc 

□ Uefricerstion □ Steam Fittinc 
Chamistry Coursos 

D Chemical Knfcineerine 

□ Chemiatry, Analytical 

□ Chemistry, Industrial 
O Chemintry, Mfe. Iron * Steel 

□ Petroleum Uetiniiig O I'lastica 

□ Pulp and Paper Makinic 
Civil Englnoaring, Archltac- 
tural and Mining Coursaa 

□ Architectural Drafting; 

□ Architecture 

□ Hridse and Building Foreman 
D BuiMinK Estimatios 

□ Civil b^neineertns 
O ('oal Minins 
n < 'ontractinK and Buildins 
G lltichway KnKineerins 

□ Luml>er Dealer 

□ KeadinE Structural Blueprinta 

□ Sanitary Ensfineering 

□ Structural Drafting 



□ Structural KnKineering 

□ SurveyitiK and Mapping 
Communications Coursoa 

□ Electronics 

□ Practical Telephony 

□ Uadio. (ieneral 

□ Radio Operating 

□ Uadio Servicing 

□ Telegraph Engineering 
Elactrieal Coursos 

□ Electrical Drafting 

□ l^lectricjil Engineering 

□ I'-Iectric Light and Power 

□ Lighting Technician 

□ Practical Electrician 
Intsrnal Combustion 
Enginas Coursas 

□ Auto Technician □ Aviation 

□ Dieeel-Electric 

n Dienel Engines □ Oas Engines 
Machanical Coursas 

□ Aeronautical Engineering 

□ Aircraft Drafting 

□ Flight Engineer 

□ Founiirj* Work 

□ Heat Treatment of Metals 



Kame- 



□ Industrial Engineering 

□ Industrial Metallurgy 
D Machine Shop 

□ Mechanical Drafting 

□ Alechanical Engineering 

□ Mold-Ixjfl Work 

□ Patterniuaking — Wood, Metal 

□ Reading Shop Blueprints 

□ Sheet-Metal Drafting 

□ Sheet-Metal Worker 

□ Ship Drafting LI ShipIFitting 

□ Tool Designing 

□ Toolraaking 

□ Welding —Gas and Electric 
Railroad Coursas 

□ Air Brake □ Car Inspector 

□ Diesel IxKomotive 
O Locomotive Engineer 

□ Locomotive Fireman 

□ Railroad Section Foreman 

Staam Enginaaring .Coursas 

Q Boiiertnuking 
D Combustion Engineering 

□ Engine Running 

□ Marine Engineering 

□ Steam Electric □ Steam Engines 
Home 

—Addrett 



marked X: 
Taxtlia Cour 

Cotton Manufacturinc 
Rayon Weaving 
Teatile Designing 
Woolen Manufacturinc 

Businass and 
Acadomic Courses 

Accounting □ Advertisinc 
Arithmetic □ Bookkeeping 
Business (^rrespondence 
Business Management 
Certifietl Public Accouutios 
Commercial 
Coat Accounting 
Fe<leral Tax 
Fin<t Year College 
Koremanship Q French 
G(M>d l-mglinh □ High School 
Higher Mathematics 
Illustrating □ Motor Traffic 
Postal tService 

Salesmanship □ Secretarial 

,Sign lettering 

.Spanish □ Stenography 

Trafiic Management 



Citv- 



-Pretevt Position. 



Vr'orking Hourt- 



-A.M. to- 



.P.\t. 



Length of Service In World War II 

Special tuition rntet to viemhers 0/ the Armed Forret. Enrollment under the <l.I. Bill of Ri-ghts approrid lor W'nr II Veteran*. 
Canadian residents send coupon to International Corretpondence Schools Canadian, Ltd., Montreal, Canada. 
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INVENTORS 

The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 
The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U. S. Patent records. 

Without obligation, write us for 
information as to what steps an 
inventor should take. 

RANDOLPH & BEAVERS 

Regisfered Pafent Attorneys 
905-L Columbian BIdg., Washington 1, D. C. 

RANDOLPH & BEAVERS 

905-L Columbian Bidg., Washington 1, D. C. 

Please send nie full infoiniation on how 
to secure Patents & Trademarks. 

Name 

Street 

City State 




MAXIMUM TRAINING IN MINIMUM TIME 

CAL AERO TECH TRAINING will add dollars lo your pav check all 
the rcsi of vour life. Specializing in AERONAUTICAL ENGINEER- 
ING and MASTER AVIATION MECHANICS since 1929, Cal-Aero 
Tech training is carefully designed for just one thing — TO MAKE 
MORE MONEY FOR YOU. An alumni of over 6000 suc- 
cessful graduates proves our career trainini; is unsurpassed. 

lirrrnilllQ — Write us about Aviation Training, 
VLICIfHUO as provided undcr'G.I. Bill of Rights." 




T«CHMI€4IIL 



MA(Ot C C 



A\€ltO) 

INfTI-ffUiT^ 

rifS SINCI 1939 



GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 

LOS ANGCtCS COUNTY 



MAIL THIS COUPON TODAY! 



C*l.**r* iMhnifol Iniliiwt*. Gt^nd Ctntral Airp»ri, CItnrfvl* I. C«rif»mia 



.Birth Dal*- 



SOLID BRASS 12 FT. PORTABLE 

RADIO ANTENNAS 

Real $15 Value Now Only $3.95 Postpaid 

FOR HOMES. BOATS cr AUTOS 




Just Out! Gov't surplus same as 
ust*fl on Army tanks , Tho»*c 
teU'scopIc rustproof .intenna 
have tri'mendous pickup 
eliminate dang-orous 
wirinsr- Solid Brass 
tl» rough out practi- 
cally insurlni? 
N O I S K F R K K 
RECEPTION 



12 

Exceptionally 
Rugged Sections 

compress into 1 
ft. 4 in. Handy for 
Camping Trips, also 
Useful for Transmitting. 
FM & Television sets. 
Each antenna eomea with clamps, 
nut. bin. and wire. Easy to in- 
stall unimhtn 



QUANTITY LIMITED 

ORDER TODAY. A real $15 value for 
only $3.95 Postpaid. Mail check or money 
order now or sent C.O.D. plus postage. 
Money back In 10 days if not satisfied. 

RADIO HOSPITAL "'S^rYlr*r2*i?N?T " 



T. R I .-.STATE COLLEGE 

B.S. Degree in 27 months in Engineering (all branches), Bus. 
Admin.. Acctg. and Sec. Science. 63rd year. School now filled 
to capacity. No applications can be accepted until further 
notice. S76 College Ave., Angola, Ind. 

ARTISTS MAKE MONEY 

Do you like to draw? Send name, address, age and occu- 
pation for FREE ART TEST, to find out your ability. 

ART INSTRUCTION. INC. 
7146 Art Instruction BIdg., Minneapolis IS, Minn. 



Qjig iNoney for Workers 

^^ J J r; In Home or Shop 



Licensed Concrete Specialists wanted. No experience 

needed. Make ColorQlnzfd concrete pottery without molds. 
New, low cost, patented method. Cemetery products, 
novelties, tiles, floors, etc. Basement leakse.tlins. Other 
bis pay projects. Booklet, details free. Men only. 

NATIONAL POTTERIES COMPANY 
542 West Lincoln. Fergus Falls. Minnesota 




Learn Profitable Profession 
In QO days„at Home 




\ 



■ ..^ 



MEN AND WOMEN. 18 TO 50— Many ."iwcdlsii 
.Ma.ssaKe liraduates make $.'>ii. $75 or even mure per 
uiik. Lart;i' full time liuoines tioiii doctors, hospitals, 
sanatorlums. clubs or private practice. Others make 
fiood money in spare time. You can uiii inde- 
pendence and prepare for future security by 
training at linme ami qualifyini: forDiuluraa. 
.Anatomy Charts and 3:i-pajii' Illuslraled liiwpk 
FKKK— Now: THE College of Swedish M?-- 
sage,Dept.670H,IOOE.OhioSt.,Chicaaoll,lll. 



INFORMATION! FREE: 



International List of hundreds 
of fascinailncr imbUcalions — 
Trade. Technical and Diversion. 
Current copies covering YOUR sphere of Interest. Send 
slamned. self-addressed envelope. No obllp-ation. 

THE CLASSIFIED NEWS, DEPT. SX, FLUSHING. N. Y. 



^NBOOKS FOUND FREEA 



WHAT BOOKS DO YOU WANT? 

We quote the lowest market prices. No charge for locating 
Hard-to-Find and Out-of-Print Books. All books. OLD or 
NEW. mailed POST-FREE. 

SEARCHLIGHT BOOK CENTRE 
22 East 17th Street New York City 



tNeurVosians in 



FRANZITE GRIPS 



City. 



_Sto»e. 




Modernize Your Gun! Improve Your Score! 

Most durable grips made. Positively un- 
breakable! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, Luger & Mau.sers in a wide choice of beautiful 
designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 

SPORTS, INC^ (Mf rs.) 5501 Broadway.DepL S- 7, Chicago 40, ilL 



WHICH OF THESE 
INTERESTS^ MOST? 



Accounting 8. C. p. A. 
Air Conditioning 
A«hiteeture 8. Building 
Automotive tng 

t.lterF.r.i«">** 
Contracting 



Diesel Engineer ng 

Drofting«.»«»9" 
i,ectricalEnglneenng 

Eieetricity— P'"*"."', 
E ectronlcs. Industr.ol 

Plumbing — rfw* 



priyoteSecretanf 
Radio OperotingB.*" 
Railway Training 

Shop Management 
surveying 8. T0P09«P"«- 

Drafting 
Tool Making 



THINK! LOOK FORWARD! 

Business is making big, new plans 
' Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 

• Today, choose the job you want — and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 

Invest part of your spare time in more rapid progress. Start training now, in 
spare time in your own home. Be ready to grasp your opportunity and step out 
ahead of those who lack the ability you have attained. 



American School, founded in 
help you to reach your goal 
just as it has helped others 
during the past forty-nine 
years. Give serious thought 
to the list above. Pick one 
or more subjects that inter- 
est you. Then check the cou- 
pon at right, add your name 
and address and mail it at 
once. The school will send 
you details on its training 
plan and outline of study 
prepared by specialists. There 
is no charge, no obligation, 
so send the coupon imme- 
diately. 



AMERICAN SCHOOL 



1897 as an educational institution not for profit, can 
qI^E - STUDY TRAINING SINCE 1897 

Take This First Easy Step 



CHECK, CLIP AND MAIL COUPON NOW 



< 



I 
I 
I 
I 
I 

"J 



AMERICAN SCHOOL, Dept. GB46, Drexal at 58th, Chicago 37, IIL 

Without obligation. Please send FREE and postpaid, bulletin and 
details of the Subject checked. 



a PLASTICS ENG'R 

□ Refrigeration 

□ Architecture and 

Building 

□ Contracting 

□ Practical Plumbing 

□ Automotive 

Engineering 
a Aviation Drafting 
D Aviation 

□ Business Mgnment 

□ Railway Training 



□ Accounting &C.P.A. 
a Electrical Engr. 

□ Electrlclty-Pract. 

□ Electronics, Industr. 
Q Bookke<!ping 

O Private Secretary 
O Diesel Engineering 

□ Surveying & Topo- 

graphical Drafting 
a Sheet Metal 

Pattern Drafting 



D Drafting and Design 
for Men and Women 

□ Radio 

□ High School 

O Air Conditioning 

□ Mechanical Eng. 

□ Shop Management 

□ Tool Making 

□ Better Foremanshlp 
a Machine Shop 

Operations 



Dept. GB46, Drexel at 58th Street, Chicago 37 



Name Occupatton . 

Addres* Age. 

CUV State 
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CAN YOU FIX IT? 

These wonder books tell 
Hep by step HOW to 
riake dilBcull repairs and 
adjustineiils, now to 
heep a car at miiximum 
efficiency, includlnur lat- 
est improvements in car 
desien and operation. 
Engine truubles and how 
lo correct them well 
covered. 

6 BIG VOLUMES 
2800 pages. 2000 illus- 
trations, wirini; dia- 
grams, etc.. including: 
Diesel engines. B<>:>titi- 
ful modernistic, wash- 
Able cloth binding. 



SEND NO MONEY. Just mail the coupon 
for u complete set of Six Big Auto 
Bucks. 20th Edition. Whether you are 
a mtichanic or helper, expert or ap- 
prentice, auto owner or driver, talte 
immediate advanlaKe of this FKEE EX- 
AiMINATlO.N OFFER. 

MAKE GOOD MONEY NOW 
HOLD A PERMANENT JOB 
America wants iis automobiles kept In 
good repair. Men with "know how" are 
in deniand. at biK Pay. These books will 
help you net and hold an important Job, 
or Rive you a chance to ko into business 
for yourself now or later. Any man who 
half tries to improve himself can learn 
auto serviciiiK and repairing by this 
quick reference method. Use the JIPFY 
INDEX to find easily i' iderstood answer 
to any auto problem. T lese wonder books 
prepared by eleven oi America's great 
automobile engineers. Many hundreds of 
valuable illustrations. Send the coupon 
TODAY. 

A year's consulting privileges with 
our engineers now given with 
these boolcs without extra cliarge. 

Vocational Publishers Since 1898 



1 u 

li 



1 



AMERICAN TECHNICAL SOCIETY, Dept. AB20 
Drexei Ave. at S8th St.. Chicago 37, III. 

1 would like to exiiMiliir your .sl.\- Volume Si t of Auto Books. I will 
pay the delivery ohartro onlv. but If I choose I may return them 
express collect. If after 10 days' use I prefer to keep them, 1 will 
send you Sil and pav the balance at the rate of only $3 a month 
until $134.80 has been paid. Please Include consulting service as 
offered jibove 

Name 

/tddroas 

<"lty Slate 

Please attach letter stating age, occupation, employer's name and ad- 
dress, and name and address of at least one business man as refer- 
ence^ 

iUSr OUTl NEW FROM COVER TO COVER 



KEmGERATm 

and AIR CONDITIONING GVIDE 



4 Boiks in On! Gonriii: 

// /'f Baste principles, Servtclng. 
w/ (•'/Operation, Repair of 

lUr 1 — Household Refrigeration 
i,T^^^^ ^U/s 2 — SpocialRofrigeratlon Units 
\^^mi}\^^^ri^^^^ 3 — Commercial <fe 
lirnVSJf '/T,^K>^ Indastrial Refrigeration 

' "ll^H^^^Br 4 — Air Conditioning Systems 
llirM^l^^^B ^ gold mine ot essential 

iiBs.v^^H Important facta for ENGI- 
NEIIHS, SERVICEMEN it 
tmillll USERS. 

A Good Book Is a Good Friendl 
Here you have at your fingers' 
iivnwii^^Wii en6a a Complete Library In 
niTl«^^Hi OyfE. VOLUME, the neces- 
fiW^^H Bary data you have been look- 
!•! Ingfor on: MODERN UNITS. 

eVSTE.MS & MACHINES. 
BE1'RIGERANT.S, including 
Freon, Lockers, Water Cool- 
ers, Quick Freezing & Air 
Conditioning Systems. 
1280 Paces. 46 Chapters all 
Fully lllu.strated & Indexed lor 
Beady Reference. 

^ ANSWERS YOUR QUESTIONS 

S _ ^^^^fe,-^ ,>''^ Get This Information lor YoursaW. 

MaH Coupon Today. No ObUEatlon 
Unless Satistled. ASK TO SEE IT. 

AUDEL, Publishers. 49 W. 23rd St.,NewYorklO.N.Y. 

rIAIL AUDELS NEW REFRIGERATION GUIDE for free examlnatkin. II O.K. 
will send you SI in 7 days; then remit $1 monthly until price ol $4 is 
paid. Otitenwise I will return K. 

Nam*. 

Address 

Occupation , 

Employad by P.S.M. 

«C POPULAR 
JO SCIENCE 




i 



CANT WORM WRONG 




for tape, hook, whip, round (ascarid) worms when 
you worm your dog as directed with Pulvex 
Worm Capsules, a combination treatment which 
'\ insures your worming right. Used by leading 
\ breeders. Packaged 2 ways: for puppies, 
\ for dogs. Either, 50'; double-size, 75' 
At pet, drug, department stores. 

PU LVEX 

COMBINATION TREATMENT 

WORM CAPSULES 



|AW 



STUDY AT HOME for PERSONAL SUCCESS and 
LAROER EARNINGS. 37 years expert Instruction 
— over 108. OOO students enrolled. LL.B. Defcree 
awarded . Al 1 texts furnished .Easy payments . Send 
forFREE BOOK— "Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 67-S 646 N. MlchHan Ave., Chicago li. III. 



SOMSHlWl t J MT/r// SENDERS MAM£ >| • 



Smartly styled. Super Values. Everybody buys. Others to $2.50. 56 
designs. Sell Nationally Famous 21 Christmas folders $1. Costs 50c. 
Currier & Ives. Grandma Moses, Glitter. Ollette Boxes. Gift Wraps, 
Everydays. Personal Line. 21 Ass't and Sunshine Notes on approval. 
FREE SAMPLES of Imprint Lines. No investment. Start today. 
SUNSHINE ART STUDIOS. 115 Fnlton St.. Dept. NC. New York City 




SING-TALK thru i/our own Radi 




Put on your own broadcast at home with 
this Haillo Mike. Sing. Talk from .my room 
In the house. M:ike .nnnouncements. Lots of funt It's 
wonderful voice practice. Easily attached to any radio. 
SEND NO MONEY. Pay postman $1.98 plus postage. 
Send check or money order and save postage. 

DISCO SALES. INC.. 154 Nassau St.. D«pt. 20. New Yorii 7. N. Y. 



HIGH BLOOD PRESSURE 



A DAIVGER SIGNAL 

Often associated with Hardening of the Arteries, 
a Stroke. Paralysis, Heart Trouble, Kidney Disease, 
and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FRES 
Blood Pressure Book today. No obligation. 

BALL CLINIC. Dept. 5160, Excelsior Springs, Mo. 

"The Book They're Talking About" 
Contains over 3SO illustrations, ciiarts and notes. 



ART ANATOMY 

OF THE HUMAN FIGURE 




For the amateur and professional artist and 
sculptor. Giving detailed study of every 
part of the body. Male and Female, Posed 
and in Action. 

Outside U.S.A. Send $1.2S 



$][00 



MAJOR BOOK CO. 



(Dept 8-B) 241 Eist Broadway, New York 2, N. V. 



MAKE MONEY AT HOME (g 



RUBBER 
MOLDS 



Amaaing rubber mold-maklns outfit makM p«r- 

feet flexible molds of plaques, ash trays, book- 
ends, etc. Molds cost 6c to 25c each. Each mold 
makes hundreds of novelties and gifts to sell for 
$1.00 apiece and morel No experience neces- 
sary. Everything: furnished. Quick and easy. 
Start profitable bu;^inl•ss in your home — sell to 
atores. gift shops, menus, resorts, road stands 
by mall. Full or .sim. f time. Write for complete 
FREE details ,inil tiisy instructions. 

SO-LD WORKS. INC.. Dept. H-801. Loveland.Ohio 




Cr: 
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XU-3S,ret oluiioaar) aircraft 
designed and built at Ntrlhrop 
Jield by Northrop engineers. 
Wing span. 172 feet; grass 
weight, mort than 104 tons. 



YOU Can Prepare for 
an AVIATION CAREER 
at Famous Northrop 

Field Enrollment reservations are 

now being accepted at Northrop Aeronaut* 
ical Institute for training in Aeronautical 
Engineering and Aircraft and Engine 
Mechanics. As a student on Northrop Field, 
you can learn aviation under the super- 
vision of one of the foremost aircraft 
engineering and research organizations. 
Throughout your entire future career you 
will benefit from your close association 
with Northrop. Send the coupon today 
for full information. 



APPROVED FOR THt 
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Enjoy Completely NewTralning Facilities Aeronautical Engineers Needed 



You enjoy your training and learn more easily, 
using modern equipment and facilities. Ai the 
Northrop Aeronautical Institute, even the 
specially designed school buildings are new., 
and located on mile-Iong Northrop Field, in 
the midst of Northrop engineering, research, 
and production plants and laboratories. 



Opportunities in aviation are tremendous— 
CAA and other responsible sources estimate 
hundreds of thousands of new johs. The best 
positions will go to trained men. Invest 
your time now in thorough training at 
Northrop! Then enter aviation fully prepared 
to take advantage of the best opportunities. 



Live in Sunny California 

Northrop Field is located between the 
Pacific Ocean and the Sierra Mountaiiu, near 
downtown Los Angeles and Hollywood. 
You can enjoy Southern dlifornia— ocean 
surfing and bathing, skiing, all-year tennis, 
desert and mountain hiking and riding, 
plays, music, parks and other entertainment. 



NORTHROP. 



AERONAUTICAL INSTITUTE 



1525 EAST RROADWAY ^ 
**tA. HAWTHORNE. CALIFORNIA ^x^^ 



SEND COUPON FOR FULL INFORMATION 



NORTHROP AERONAUTICAL INSTITUTE 

1525 East Broadway, Hawthorne, Los Angeles County, California 

Please send me your free, illustrated booklet and information, including 
starting dates and tuition rates, on the training course checked below. 
□ Aeronautical Engineer □ Master Aircraft and Engine Mechanic ( A&E) 

(Name) 



(Address) 



(Age) 



(City) 



Check one: 



□ Veteran 



(Zone) 
Q In Service 



(Suie) 
Q Qvilian 
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ELECTROPLATING 

OU1LEJT 




Comts Ready to Use-Nothing Else to Buyl 

Here's the Handy ELECTRO-PLATER 
outfit for your home-workshop or business! 
Onl^ $3.95 complete! Puts a smooth, 
shining, silver or copper plating on silver- 
ware, toys, models, doorknobs, auto acces- 
sories, home fixtures . . . everything with 
a conductive surface! Simple, easy to use! 
Complete instructions furnished. Just 
Iwush on silver or copper plating! Comes complete — ready 
to use — with liberal jars of silver and copper plating mate- 
rials, cleaner, two brushes, battery power unit . . . everything 
you need to start plating at once! Nothing else to buy. 

SEND NO MONIY! GUARANTIED! 

Just mail name and address today! Pay postman only $3.9.t 
plus few cents postage on delivery. Use electroplater for 10 
days. If you are not completely satisfied, return outfit and 
your money will be refunded. Rush your order today! 

HANDY ELECTRO -PLATER • Dept. C-403 
289 8trad«r Av*nu* Cincinnati 26, Ohio 



TRAIN WHERE THE ARMY TRAINED 

IN THE SHOP OR AT HOME 

This new, f;i>t niowinji irulustry nveds 
trained int'n now! it's fascinatiiiff wnrk — 
ea:iy tu Ivaru in tiur bit; slitips — or train at 
home on siK-clal as»lfrninontr^ and finish with 
practical Intrnslvt* simp tralnlnjr. CJ.I. ap- 

ftroved for hnini" .Ktudy. too Samf course and 
nstructors fn»m .\riny Trainiriir procrrnin at- 
tests the tJiorou(rhn<'ss and professional U'v*-1 
Of this Ions established In-^tltule in modern 
refrifireratlon and air conditioninj;. 



approved 

GI 

training y 



STUDY AT 
HOME IN YOUR 

SPARE TIME 
FINISH IN OUR 
BIG SHOPS 

LEARN BY DOING— WORK 

ON REAL MACHINES 

Proven lr;iiniiicr incthof!:, and 
cxiH'i t insliuc'toi.~ set vou into the 
hi'.iit of this work iinnioai.itely . 
Work wih tools on iu-tual mnrhincs 
riiiht from the f>tart. If.< practical. 
Interestlnj; anil It t'ivcs you the 
"know-how" and the "know, 
why" that distinguishes CTI 
eraduntcs In the lield today. In- 
ve..itlfr.iio tills opportunity now! 
CerJificJltes Issuetl. 

BIG 16 PAGE BOOK OF VITAL INFORMATION 

Tells you the true facts . . . gives you vital 
information on CTI approved training. 




FREE 



RUSH COUPON TODAY FOR FULL DETAILS 



LEARN 
IN YOUR 

SPARE 
TIME 
AT HOME 



Commercial Trades Institute. Dept. S-27 
209 W. Jackson Blvd., Cliicago 6, III. 

Without ohlt(ration. please send nie the facts. Let 
me JudRe for niy.«elf the op|)ortunltles and post-war 
security this training: offers. 

□ Check here if Interested In GI training. 

Name 

Address 

City StaU 



BODY &nNO!L^ 



MOST COMPLETE TRAINING 
PROGRAM OF ITS KIND 



ENGINE OVERHAUL 

REPAIR SERVICE 
TROUBLE SHOOTING 
IGNITION 
CARBURETION 
TRANSMISSION 
ETC.. ETC. 

Chicago MOTIVE TRADES Institute 

OIV. COMMERCIAL TRADES INSTITUTE 
MOO W. GREENLEAF AVE. • XIHICAGO 40. ILL 



This old established shop training or- 
ganization inauR^urates a new all inclusive 
training progrram in advanced auto me- 
chanics and modern Body and Fender 
work. BlR. modern, fullv equipped shop 
and expert InstructorM pet you Into prac- 
tical do-it-yourself training immediately. 
Low tuition fee. Veterans, ask for ''G.I.*' 
Bulletin. Write today for free Booklet 
01. 



#U.iGovt.Job 



Splendid salaries, vacations, pension when retired. Write today 
for details of low priced home-study practice tests for Gov't Exam. 
Veterans (tet .preference. Oiment School. 94. St. Loul«. Mo. 



AMAZING MYSTERY 

-startles Everybody. _ m^m^m^^. ^ ■ 

Ul'h this r;{rr(ronir D I I ■ T IVI 

lltilton you i.-an makr U ■ ■ |^ 

>..ur o«ii Trlephone- ^ 

AmplUiir-Ucti'itlphoiie. Attach tbis button to piece of 
cHrdtioaril— triinsmlt conversation to another room. Mu- 
sic also truMsinltted to distant plarra. Most Intcrestine 
clerlrinil :ir>paratiis ever discovered. Enables you to 
rxTforin Iniiiilrrds of experiments. So tiny it can be 
<'onpearr<l la rlozens of plact-s. A Pre-War Product. 
KU-rtrnnlr Button InrludlnK ."tWIO word Instruction book- 
\ft with .W Illustrated experiments postpaid only SI. 00. 

Electronic Products Company, Saint Cliai1es,lli. 






REFRIGERATION 



S«rvlc* Manual. Learn it at home. Tour 

hl^ opportunityl Covers domestic and com- 
mercial s.vstems. Construction, operation, in- 
stallation, adjustment, testlnsr. trouble shoot- 
inif . replacement, repair, etc. Also refrigeration 
applied to air conditioning. 300 papres, fully 
illustrated, clearly written. 
Only 52-25 postpaid. Money baclc (fuarantee. 

MODERN TECHNICAL BOOK CO. 

Dept. MSP 55 West 42n(l St. New York IS. 
Itckmici. fTtmint, kamtcrcfl, iporls, tic. Frit Caltlof-- 

^Ix. you/i. Oum. 

ALARM CLOCKS 

New. practical home courae. Just out. Makes 
intereatins bobby — profitable too. Save money by 
doing your own repairing at home. Easy if you 
-.^ know how. Price now only ai.OO. Details FREE. 

Send oostcard. 

THIES JEWELRY STORE, Cenoa S, lllineia 




EYE- 
GLASSES 
BY MAIL 

16 Days Trial 

Write Today for Free Catalog. Send no Money 

ADVANCE SPECTACLE COMPANY 

537 South Dearborn Street, Dept. SP-7. Chicago, Illinois 



$B1 UP yOUR OWNBOSifiiSS 

NEW A. B.T. Challenger 

Everyone likes to handle a pistol — 
constant play — enormous returns. 



Writa For Quaatity Prices 

JOBBERS WANTED 



PRICE 



^65 



.00 



Rake Coin Machine Exchange 
609 Spring Garden Straet, Philadelphia 23. Pa. 




iterial 




FOR THE FIRST TIME 
A HOME COURSE 



DETROIT INSTITUTE OF 
AUTOMOBILE STYLING 

Dept. 6-S, 5533 Woodward Avenue, Detroit, Michigan 
Operated by the Harley Earl Corporation 



BE A HIGHLY-PAID 
AUTO STYUST 

LEARN AT HOME. The ero o( 

new-s+yle cars throws the doors of 
unlimited opportunity wide open for 
automobile stylists. Now you con learn 
this highly-paid fascinating profession 
in your own home, from schooling that 
comes right from the heart of the in- 
dustry itself — dynamic Detroit. 

This home study course is personally directed 
by Harley J. Earl, responsible for the styling 
of 20 million cars here and abroad. This course 
is scientifically planned and fully tested. It ex- 
plains techniques in creating tomorrow's cars for 
one of the "big three". 

Each project you study and submit gets detailed, 
frank evaluation by men who know. You get the 
sincere help and advice of a staff of outstanding 
designers currently working on top car styling. 
A limited number of self-starting talent students 
can be accepted for this only recognized auto- 
styling course anywhere. Write at once for free 
full, particulars. 



PLASTICS 



Turn Your Handiwork into Handsome Profits 



NEW LOW PRICES ON 
LUCITE. MASKED SHEET 

1/16" thick X 12" X 12". 

Price — e«ch . I. SO 

H" thick X 12" X 12". 
Price — each 1.90 



3/16" thick X 12" 
Price — each 



X 12" 



14" thick X 12" X 
Price— each 



.2.35 



12" 



-2.75 



CATALIN EXPERIMENTAL 
ASST. 

Small pieces of rod, sheet, tube, 
castings suitable for Jewelry, 
buttons, ptnH, etc. Polish bril- 
liantly. Many colors In each ll>. 

Price per lb $1.00 

5 lbs. 4.50 

VINYL FILM, 36 inches wide. 

Tough durable plastic film Ideal 
for raincoats, gun covers, tents, 
iprons and many other projects. 
Colorv: clear, green, red. blue. 

Price per yard . $ .75 

5 vards 3.50 

CATALIN CAST PHENOLIC 
SHEET POLISHED BOTH 
SIDES. '/," THICK 

12" X 12"— each 1.35 

ly z 24"— etch 2.50 

Colors iTory, butterscotch. 

ACRYLO COLD DIP DYES 
Will permanently color Luclte, 
Plexlglas. Acetate. Easy to use. 
Instructions with each bottle. 
Colon: red, blue, yellow, gold, 
shell, emerald, amethyst, am* 
ber, brown, orange. 
8 ox. bottle % .75 

PARKEII KALON SELF 
TAPPING DRIVE SCREWS 

TYPE U ALL SIZES IN 
STOCK 



ACRYLO TRANSPARENT 
PLASTIC CEMENT 

Tlic fastest setting cement for 

Luclte or Plexlglas. 

tl oz. bottle $ .75 

POLYSTYRENE 
ROUND ROD 

Thermoplastic material clear M» 
glass and suitable (or many 
things. 

Ml" dia. X 4«" $ .14 each 

%" dla. X 36" $ .24 each 

V*" dla. X 72" $ .46 each 

VINYL THIN TUBING 

About the diameter of spag- 
hetti. 8lx brilliant colors. 
ToMgh, durable and fine for 
braiding and weaving. Colors: 
red. yellow, blue, green, white 
and black. 

Price per running foot $ .03 

Minimum quantity sold 25 feet. 

VIMLITE PLASTIC 
GLAZING 

Wire reinforced plastic glazing. 
Transmits ultra violet tight and 
Is Ideal for partitions, green 
houses, sun porches, etc. 36" 
wide — any length. 
Price per square foot $ .14 



Newest Materials 
Big Selections . ' 
Quick Delivery 



LEAROK POLISHING 
COMPOSITION No. 684 

Used by professional fabricat- 
ors. The ideal polishing bar for 
Luclte and I'lexiglas. 
1 lb. bar......__ $ .71 

LIGHTWEIGHT 
HA-ND HEAT SEALER 

For scaling vinyl film. Thermo- 
statically controlled. 
Price — each $8.50 

LUCITE AND PLEXIGLAS 
EXPERIMENTAL 
ASSORTMENT 

Each piece fully inasked. Tills 
material suitable for jewelry, 
pins, small projects. No piece 
under 10 sq. inches. 

Price per lb $1.00 

5 ll>s. $4.S0 

VINYL PAT. PLASTIC .018 

Gleaming plastic film that will 
not crack or peel. Ideal for 
ladles handbags, belts, camera 
cases, wallets. Colors black and 
white. 

15" X 22" sheets ^^.1.70 

30" X 22" sheets 3.25 

COLORED ACETATE 
SHEET .030 
Colors available — red, green, 
blue, black. 

20" X 25"— each $1.85 

20" X 50"— each $3.60 



HOW TO ORDER: List items selected. Total up cost prices. Add 10% 
for postage. Kxcess postage will be promptly refunded. Mail your 
order today. GUARANTEE: If after 5 days you are not completely 
satisfied, return order for full priC4. refund. 



BERTON PLASTICS INC. 

19-21 WEST 21st ST., NEW YORK 10, N.Y. 



ABRASIVE PAPER 
TRI-M-ITE 

Silicon Carbide Paper made by 
Minnesota Mining. Faat-cut* 
ting, fine grits. liTeaT for ttl 
plastics. 

Grit No. COO— 0" x U" tbeel 

I'rice — each Z $ .IS 

Grit No. 360—9" x 11" abeH 

Price — each S .If 

Pozen sheets . _ 



CELLULOSE ACETATE 
SHEET .025 
Clear transparent. Fine for dli* 
play boxes, photo albumi, draft* 
tng instrument*. 

Sheet size 20" x tl.SS 

Sheet size 20" x 50" $2.50 

CATALIN LAMP CASTING 
Hollow square cyllnderS-lS/lS* 
X 2-5/16" X 10V4" long. Wall 
thickness — ^4". You can make 
a gorgeous lamp from thli cyl- 
inder in one evening. Simply 
add base. Colors: Mottled or- 
ange and mottled wine. 

Price— each . $2. IS 

CATALIN SQUARE AND 
ROUND ROD ASST. 
Many colors and no rod under 
6" in length. Sold by the pound. 

Per lb $1.50 

PHOSPHORESCENT 
PIGMENTS 
Dry pigments to mix your own 
phosphorescent paints and Inks. 
Thousands of use*. Colors: 
green and blue. 

1 oa. jar t M 

3 oz.Jar 1 M 



GIANT CATALOG 

crian Offer includes 
Free IVlanual 
10^ on Plastics 
Fabrication. 
Tells you how to saw, 
drill, rout, form, ma- 
chine. A mo at: y - 
maker guide! 




<;^a»Cl WATCH & CLOCK 

REPAIRING »f Home 



i, STEADY WORK • SECURITY • NIGH PAY 

Prepare yourself now for thia fascinating hijrh-grade 
occupation. You can earn while you learn. This UP- 
TO-DATE COURSE IN HOROLOGY shows you how 
to eet the practical workine experience you need for 
big-time succe.-s. THOROUGH SELK-INSTKUC- 
TION TRAINING in American and Swipa watches, 
clocks, etc. Interesting LEARN-BV-DOING teaching 
method make.s lessons easy. No previoaa experience 
necessary. Watchmaking is BASIC TRAINING for 
many scientific and mechanical precision jobs. Amaz- 
ing low price. Satisfaction or money-back guarantee. 
Get into this fa-st-growing field NOW ... big oppor- 
tunities. Mail coupon for free information. 



LOCKSMITHING & Key Making 



Practical modem coursefor self-instruction. How topicklocka, de-code, 
make masterkeya, repair, install, serviiv. etc., etc. tor carpenter, fix-it 
shop, service station operator, hardware denier, gunsmith, mechanic, 
home-owner, 53 easy illustrated lessons. Mail coupon for free details. 



Practical ELECTRICITY 



Quick course for men who dnm.ind how-to-do-it practical facta. Covers 
house- wiring, generators, storage batteries, telephones, lighting equip- 
ment, telegraphy, wi-lding.etc. Solessons at surprisingly low price. Sat- 
isfaction guaranteed. Mail coupon below f or completeinteresting details. 



SHORT-CUT Mathematics 



How to be a "master mind!" This 2-in-l self-study course teaches how 
to juggle figures, dobaffling tricks with numbers. Also teaches practical 
mechanics ... for every technically minded man who wants to get ahead. 
Used by stage magicians, expert accountants, etc. Only$l. See coupon. 



FREE I hl^i BOOK! Mail this How 



I NELSON CO.. Dept2G01 321 S.Wabash Ave.. Chicago 5. III. 



- - — — - , — — F " • I 

P1eas« send me — free and without obliiTHtiun— bi»f illutttrated Saccess- | 

CHtalutf contiiininff cumplotu infurmutiun ubuut liubject ^aubject:i> checked . 

below. (Nu t^ttlesmen cull '. I 

r; Watch & Clock Repairing □ Practical Electricity | 

J^Lockamithing Ac Key making i_, Short-Cut Mathematics | 

Name | 

AdiirrK:!.. 



~-lJ 



HARMONICA 

Key of C. 

$1.50. $2. $?.90 
Otdei Now! 




Mukiu'i ShM 

2 E. CENTRE ST. 
BALTIMORE 2. MO. 

C<r*r>iKirf lA f*\M«l««l 

Druma-Ouitar* 



LDAIP^MAIL 

FROM $50 
TO $300 ON YOUR 
SIGNATURE ONLY 
• • . OR YOUR OWN SECURITY 



NO 



PERSONAL INTERVIIW 
CO-SIGNERS NEEDED 
WAGE ASSIGNMENTS 



To salaried people - men or women - married or tingle^ 
You mail the application to u( • we moil the money to 
you. QUICK .CONVENIENT •CONnOENTIAU Satisfaction 
euaranteed. In our 20th year of installment finandng. 

■ MERCHANTS INVESTMENT CO. ■ 

■ 819-H 1st Natl. BIc. Bldg., Omaha, Nebr. ■ 
I At no charge or obligation, send information for | 
B • loan of $, to be repaid at t per mo. m 
H NAME J 

■ ADDRESS ■ 



CITY. 



STAn. 



OCCUPATION. 



BIG MONEY NOW IN 



LIQUin MARBLE 



THREE wonderful new opportunities for your own big money* 

mulcing business — regardless of your age, sex, or previous 

experience! 

1. LIQUID MARBLE. Make beautiful artificial Marble Slabs. 
Pour from liquiil state. Gliized or unglazed. This marble may be 
mottled, veined, multi-colored or left in original snow-white 
state. The i i.li.r i.s actually ii part of the mnrblel Does not fade 
or we.nr away. Li(|tiid Marble is un.surpassed un kitchen or bath- 
room walls. Ea^y to make nnd install. 

2. PLASTIC FLOORING. May bo made in any color or combina- 
tion of colors. t;i\ I S a lifetime of wear. Dustproof, Soundproof, 
Verminproof. l{e.>iliciit to the tread. L.Ty out solid from wall to 
wuU or in pattern de.sigu of various shaiied blocks. 

3. FLEXIBLE MOLDS. For phLiter ca.sting. Make your own 
moulds for few oetus each. #1.00 in raw materials will make 
up to $2.". 00 worth of finished goods. Wo furnish names of 
buyers. Write now for KREE information about our BIG THREE 
nioney-makiiig opportunities! (let in on busy season just start- 
ing. .Send penny postcard or letter. No obligation. 

COIVIPO-TEX, Box 786-C, ST. LOUIS 1, MO^ 

ACCOUNTING 

STtTPY .\T HOMK for C.r.A. .iml HIG PAY Arrountlng 
oppdi-tuaitli-K with -1:2 .vear old sclioiil. N'<» pri'vioiis 
tralnliiu lufilcil. Texts fullil.sliert. 1;ASY I'AYMKNTS. 
Semi for l ltKK. HOOK 

MacCORIVIAC EXTENSION SCHOOL 
Oept. 7-C, 1170 E. 63rd St., ChicaKO 37, III. 




GET INTO CARTOONING! 

Learn to cartooni Bigr payl Kasy, enjoyable workl Car- 
toon Course. Gae Course. Anatomy Ctiursu & Businesn 
Course full of plans, markets , Ideas. Drawtni; set and 
rrlttcisms . All on** low !»rlre . Rush car d fnr detnl Is . 
Hartman Studios. 2776 California Court. Lincoln 1, Nebr. 



ATENTS 

AND TRADE MARKS 

C.A.SNOW6CO. 

Ri-gistfred Patent Attorneys Since 1S7S 
Wrilt Ur frtt l««k a*d "Certificititn af liieatita" turn 
427 SNOW BUILDING. WASHINGTON 1. D. C. 

FEUCHJINGER MthoJ Guaran/eed 

■■■•■■■■tM-.-.-.-j.-uy.-. ■A-.v'jA-xMaM 

DO IT YOURSELF AT HOME 





Sent only tb ihose over Uyrst^ agt 



Kimball Hafl Bld(., 25 E. Jackson, ChicaKo 4, Studio i38 B 



PSORIASIS YOUR SKIN 



of uf^ly, scaly lesions. Expose 
afTectofl p.Trts of body without shame. Let 
Derm-K tirln? you s.Ttlsfylnp r».'llef. Not .Tn oint- 
ment. Stainless. E.islly applied. Also excellent 
for DRV ECZEMA. SEND NO MONEY. Rush name 
and address for nni.izlnf; facts and Special NO 
RISK OKFKIl, It costs nuthlne to lind out what 
HiTm-K cm do for vou. .Send postal tod.iy. Carter-Howel 
tory, 4S7 Schenectady Ave., Dept. M-IS 



WRITE FOR 
SPECIAL 
NO RISK 
OFFER 



La bora- 
Brooklyn 3, N. Y. 




If s fUN fo do 

MAGIC 

Amaze — Mystify — Entertain. Be popular. En- 
joy this fascinating hobby. Only 10c brings you 
our famous Catalog No. 25 of 500 tricks con- 
taining the latest in magic for pocket, parlor, 
stage. Over 25 years In business. We ship 
everywhere. Send 10c today. 

DOUGLAS MAGiCLAND, 
Dept. S, Dallas 1, Texas 




SWISS WATCHES $8.50 

Wear lO Days at Our Risk! 

Swiss niailc watches are renowned for accurate tlme- 
keepliDi. This men's watch has a sturdy, flnely- 
ciMi,>;tiiirIe<I chinnie case, an open ficure dial, genuine 
leather strap. SEND NO MONEY! Just pay postman 
for wrlslwaiih $8. HO plus few cents postage and 10% 
Fedonil excise lax. Wear for 10 days on our money- 
hack if not sntlsflcd ftuaranlee! Hush orders today 
—supply is limited. UNITED PRODUCTS CO., 
7941 S. Halsted, Dept. MM-405. Chicago 20, III. 




START YOUR OWN 

REFRIGERATOR 
REPAIR SHOP! 

Learn to install and repair all types of REFRIG- 
ERATION and AIR-CONDI'l IONINGcquip- 
ment. You can start your own shop with as little 
as $50 worth of tools. Wc show vou how. Our 
practical, shop-tested home-training prepares you 
quickly and easily during: your spare time, for a 
job or your own business in this fast-growing profit- 
able industry. Send for FREE BOOKLET today. 
No obligation. 

MECHANICS TRAINING SCHOOL 

[7217 S. Broadway, Dept. S-7, los Angeles 3 

INVENTING 

It you have an Inventive turn of mind, 
write for free 28-page booltlet explain- 
ing how the Institute of American In- 
ventors is helping inventors pre-test 
the profit possibilities of proposed de- 
vices to 111! today's unprecedented de- 
mand for new inventions. 

INSTITUTE OF AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. WW. Washington 6, D. C. 



— FOR 
PROFIT! 



STCKK CR E E NIP R 0 CiESi 



mmmm iiivij 




A Hl$i rrilll IxlKsi 
-•r ■ rirrfl/iif H*kkr 



PRACTICE in ycm apeiAe ime/ 
We Send You Complete Kit of Supplies 

Silk S<rMn Proc«s«d tigns t displays n»«d«d •vary 
wh«r«. A lucrative futur* for you in the gr«al ad- 
vertising boom. Easy to do— quick to l»arn— you may 
mak« more than court* costs b*for« it's complotod. 

BOOKLET with 3-color Silk ScrMn Proc*u«d 
Covor and sampUs sont FREE. . . . Writ* now, 

California Scrmn Pro<*si, D«p«. PS-746. 

2810 S. Spaulding, Los Angolot 16, CoB. 



t^vi^Ntotts 



WITH GOOD INVENTIONS 



Should write us .without delay for FREE BOOKLET. Protective DIs- 
cIoBure Form and facts at>out The Inventor's Most Logical Markets. 
Patented. Unpatented inientlons. all kinds. Cash. Royalty, needed by 
specific manufacturers. If your Invention is for sale, write today for 
full particulars. A Post-Card will do! Address: 

THE INVENTION REPORTER 

4C-11106 South Longwood Drive Chicago 43, Illinois 



PATENT YOUR IDEAS 

SEND FOR FREE BOOK > 



Writlin by Firniir Mimbtr Eistninini Corps (i922-Z(| U.S.ri 



CARL MILLER. Registered Patent Attorney 
Former Member Examining Corps U. S. Patent Office 



Wnlwtrt* t\i%., D»»l.7B-C. Mm 1*A — t*ti Dept. TS-C. Wi«kl«|Ha. D. C 



OFFERS LOW COST 
LIFE INSURANCE 



Postal Life offers $2000. in Protection for $1.78 
monthly (age 21). Other Ages in Proportion 

THIS PREMIUM HALTpERMANENT RATE 

NEW YORK, Saturday. Postal Life of New York, unique 
among the important Old Line, Legal Reserve Life Insurance 
Companies, is again offering this special modified policy, 
already owned by thousands of American families. You pay 
half the permanent rate until the 5th year; as little as 89c 
per $1000.00 of Solid Protection at age 21. You pay only $1.13 
per $1000. at 30 ; $1.56 monthly at 40 ; proportionate amounts 
at other ages. At these low rates, $1500. is the minimum 
amount that can be offered. 

For your convenience we print below a coupon form that 
can be clipped out and sent to Postal Life in New York. Full 
information, rates, etc., will be sent to you promptly. There 
is no obligation to buy but we advise immediate action. Life 
Insurance is vital to your future and your family's welfare. 
Postal Life Insurance Company, 511 Fifth Avenue, New 
York 17, New York. 



r 



Postal Life Insurance Company 

511 Fifth Ave., Dept. M-596, New Yoric 17, N. Y. 

Mail me complete information about your 
low-cost Modified "4" Policy at my age. 



Name 



I 

I 

I Occupation Date of Birth | 

I Address | 

I I 

I Include Post.ll Zone, if any | 



aZ)o/f V Suy. cAppatatui - 
BUY GOOD HEARING! 

invesligole the "ATOMEER", believed (he world's smal- 
lest and lightest single-unit hearing instrument — Full 
Power — S'/t Octave range — no separate battery pack— 
Audiometrically Fitted. Write today for information. 

THE MAICO COMPANY, INC. 
Dept. 707 Maico Building Minneapolis 1, Minn. 



Say You Saw It 
In Popular Science ^ 



^ GET ON ''UNCLE SAN'S'' PAYROLL A 



$1506 TO $2650 FIRST YEAR 

Veterans Get Special Preference 

Railway Postal Clerks--Mail Carriers-Mail X^^VI^^u •"ns;"^;;";:;;";;^^^^^^^^^^^ 

Clerks-Patrol Inspectors-Storekeeper J' Ger,tlemen: Itush to mc. uUhout charKe. 32 pa^e book wi.l. Il,t of U. 8. 
traugers — Positions at WasllingtOn. U.L.. Government big paid positiung. Advise me also rcRardiiiK salaries, hours. 

—Etc. Mail Coupon immediately — ^'"=''"<'"«- Tell me h..w to qualify for a position. 

^ Name 

32-Page Civil Service Book — FREE y Address - 



"-PUSTICS 



WET THIS COMPREHENSIVE. PRACTICAL 
KNOWLEDGE of Plastics — materials, designing, 
molding, fabricating, laminating, testing, etc. 
Plastics Institute's course can be of great value to 
you in obtaining the kind of a position you want 
in this growing industry. Send forfree booklet now! 

Approved for Veterans 



INDUSTRIES TECHNICAL INSTITUTE 



NEW YORK CHICAGO 

122 Eost 42nd St. 221 N.LaSalle St. 



LOS ANGELES 

1601 S. Western Ave. 



I 



PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
Dept. PS6-7, 1601 S. Western Ave., Los Angeles 6, Call 

NAME 



ADDRESS. 
CITY 



-ST. 



D Veteroni: Check for special information. 
I D If under 18: Check for special booklet. 



FREE BOOKLET 




200 PIECE 



10 



10 



so 

100 
2 



ass'td Grinding wheels with 
such famous names as NOR- 
TON— CARBURUNOUIVI, etc. 
Cut off wheels ass'td. sizes 
Felt polishing wheels ass'td. 
sizes 1 to 2 Inch 
Round steel brushes with 
handles— ass'td. widths 
Abrasive cloth cones ass'td, 
sizes and grits 

Rotary files finest high speed 
steel 

Mounted grinding points 
ass'td. on shank 
3-Inch round crocus cloths 
Paper abrasive disks 1/% 
Steel Mandrills 3/32 and V% 



GRINDING KIT 
ASSORTMENT 

FOR INDUSTRY & HOME SHOP 
WAR SURPLUS - ALL NEW 



6 Felt Bobs square & pointed 



20() pUtc coin- 
pletc nsKortmcnt 
at srnKatfon.'ilIy 
low price of 
$A.95 postpaid In 
l^S. Rush check 
or money order 
today. 



$095 

Postpaid 
In U.S.A. 




GROBAN SUPPLY CO. 

1522 S. Michigan Ave. 
Dept. S. Chicago S. III. 



Coffecf V. 5. Armi 
ShouldT Pofeft«s 

An lMter««ttii0, fosclnaftiis 
iMbby. From 30c to 90c each. 
AAoiter set of 400 potcfc w ■ 
$97.50. As. 
sertmefih $1. |5. $10, $25, 
$30. Official patches available 
for evory mofor Army atid Air 
Corps Unit. Send $1 for sample 
selection of patches and PATCN 
CATALOGUE. Orders freiR 
Cenodo— odd 20%. 

SPRINGER'S 

2M %m Frwwisce S«rMt 
EL PASO. TEXAS 



9 



BECOME A 
SERVICE** 
EXPERT 



Millions of Older 
Units Need Expert 
Servica. BlgAfter- 
the-War Expansion 
Will Create Even 
More Opportunities 

Approved for 
Veterans "G.I." 
Training 



REFRIGERATION 
AIR CONDITIONING 



Now, not "n«xt week," Is the time to start training 
for B top-pay job in this vital field. A drastic shortage 
of trained service experts exists. Many thousands 
more will be needed for big post-war expansion 
caused by new indostrial ases. Train NOW to get 
your picit of best jobs. We will give you the practical 
training yon need. For 2 years we trained men and 
women for the Army and Navy only, in fine-precision 
aircraft instrument work. So our methods most b« 
right. Common schooling is all you need. Our unique 
system makes everything easy to grasp. You can 
train at liunie and in our big Chicago shops. Write 
fur full facts TODAY, without obligation. 



INDUSTRIAL TRAINING INSTITUTE 



21SO Lawrence Avenue, Dept. P2T, Ch ica go 2S , Ill inois 

DON'T — Unless you use the sensationally new 6 in 1 CIG* 
SMOKER. Di'slKUi-d sc'tcntiflcally for SAFE-CLEAN- 
FILTERED clKarette smoking. SEE thi- ciK BURN inside 
this miracle. Durable silverglas creation. It romhlnes a 
Holder-KiltiT.Fire Shleld-Ash Cuard-Smoke Cooler and 
Automatic Snuffer. PREVENTS- fires, burns, ash mess, 
arridents and Irritatintr harnifnl sninkinK. It's wind 
proof. N'ew thrills in stiiokinK:-nollilnB else like It. 




Agents, Dealers 
Exporters, Write 



Sample Cig-Smokcr 
100 Filters-Prepaid 



^1,00 A Cuarantocd Product 



Pat. & Mfr.— SAFE-GARD MFG. CO. 

22 Perry-Payne BIdg., Cleveland 13. Ohio 



iliiiii' ■ ^ 95 
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MicKey moose '-"^ 

viewiR 

and No. 1 
Film Strip 

A world of fun lor everyone. A peeit thru the leni brings 
bock the magicol chorm ol the lomoul WAIT DISNEY 
film hill. 16 octuol Kenes in every film jlrip, in thrilling, 
original color, each strip a condensed version ol ill orig- 
inal on the screen. 

□ Please send mo o GIFT SET lor only J3.95. 

□ Pleose send me o MICKEY MOUSE. VIEWER with 
No. 1 film sKip lor only $1 .00. 

□ Please send me Individual Film Strips checked by 
number lor only 25c eoch. 

Remittance enclosed for $ 

Af your Deofer's. or 



I IKilVIOUtl 
FIIM suirj 
I WICI lie U. 



[CRAFTSMEN'S GUILD 

Dept. PS-7,6916 Romaine Street, Hollyivoad 38, CoW. 

ICELESS ICE! 

Refrigeration without Ice or Electricity. 
Instructions, 25c. 

DUFFY CO.. Box 523D. COVINGTON. KY. 

#^1ff BREATHEASY 

k"^' "\ JW 'S GIVING RELIEF 

TO 

THOUSANDS OF SUFFERERS 

FROM THE SYMPTOMS OF 

ASTHMA 

OF NON CARDIAC NATURE 

AND HAY FEVER 

THE MODERN INHALANT METHOD 



SOLD ON mONEY-BACK guarantee 



"CAUTlOt^ R»o^ liierolure / V-t 
thoroughly o»sd u»e o^ly o» r ^t^^ 
dire<)cd V<i('' 




Write 
for lr^lormot•e« 

Todoy' 




BREflTHEflSY 



Write to Dept. PS 

BREATHEASY DISTRIBUTORS, INC. 

65 Cedar Street, Seattle 1, Wash. 




Copyrighted material 



INFORMATION 




Experimentors, Inventors, 
Writers, Students, Teachers^ 




"JACKPOT" 

Home Model 
COIN MACHINE 

Great fun-maker for recrea- 
tion room or club. Soon pays 
for itself. Fully automatic 
payout, three reels, with all 
the usual winning combina- 
tions .... cherries, lemons, 
plums, etc. Double jackpot. 
Set for 6Q<^c payout to the 
player, 40 '"c profit for the 
house. Guaranteed to satisfy or 
money back. RuKged lifetime 
construction. Ht. ISVL' in. 
Takes space only 14 x 11 Vj In. CHOICE OF U. 5e, 
lot. or 25* PLAY. Shpg. wt. 47 lbs. Send $50.00 
deposit, balance CCD. Express F.O.B. Chicago. 

Immsdiato dalivary Each, $138a00 



W^CiHF DISTRIBUTING COMPANY 

6 SOUTH KEDZIE AVENUE ■ CHICAGO 12, ILLINOIS 



HELICOPTER 

Looms big in tomorrow's transportation problems. The 
American Helicopter Association, founded to further 
Helicopter mechanical advancements and promote Hell- 
copter industrial and Individual Interests, offers many un- 
usual benefits to its members. Send 25c for details and 
application, 

AMERICAN HELICOPTER ASSOCIATION 
Dept. PS7, Suite 923, 600 S. Michigan Ave., Chicago 5, III. 



V^ef Started QUICK in OK AFTI NG 


1 Will Troin Yau 
Until YoH Get • 

GOOD PAY JOB 
Aad I'll finlsk all 

WORKING 
TOOLS 


Get a better Job with more pay and pleas- 
ant working conditions Get into Draft- 
ing — where all products start. I will train 
you at home — give you experience — on 
the same kind of jobs you will do with 
the best paying firms. I furnish instru- 
ments, and all equipment when you start. 
Write today for vital facts and FREE 
Book. Give age. 

EnginMr Dob*. Div. 27. Libertyville, III. 



Your Electric Drill 

gfas too Other Unea 



when used with K-Jax 1-2-3 Line 
1 . for Wood and Metal Sawing. 2. for Metal Shearing. 
3. for Rraeting-Chiseling and Drilling holes in concrete. 

Write for illustrated circular #5 
K-JAX, P.O. BOX 3044. DALLAS. TEXAS 



MllALLIZE BABY SHOES 

Learn this easy, money making business from nationally 
recognized consultant. Small investment; perpetual market. 
For free details write Joseph B.» Kushner, B.S. Ch.E., Metal 
finishing Consultant, Stroudsburg. Pennsylvania. R.D. 3K. 



OTTAWA TRACTOR SAW 



350 CUTS PER MIWTE 
Make money sawine wood. Use Ottawa— fastest cnttingr. Cats 
larsre, small logs easiest way. Fella trees. One man operates. 
Thousands in use. Built to last with heavy, stiff saw blade. Pos- 
itive safety clutch control: uses power take-off any tractor. 
OTTAWA MFCCO^ D701 Forest Ave., Ottawa, Kan. 




3 
4 
5 



1 Qualitative and Quantitative Content Analysis of Samples and 
Products. 

2 Complete Physical and Chemical Laboratory Testing Facilities 
Available. 

Formulas and Processes Furnished and Described (or as httle 
as One Dollar 

Where-to-buy-it Service, One Dollar per Article for Names and 
Addresses of Three Guaranteed Suppliers nearest you. 

Problems Worked Out and Questions Answered by Experi- 
enced Technicians and Engineers in Fields of Aeronautical. 
Chemical, Civil, Electrical, Marine, and Mechanical Engineering 
- - - Agriculture, Carpentry, Geography. History. Languages, 
Translations, Music, Photography, Sports, and Welding. 

Our Large Staff of Advisors and Engineers at Your Service 



Immediate Low Cost Estimates Free 
of Cliarge & Without any Obligation 

WIITE, GIVING COMPLETE DETAILS 

Information Research Institute 

Hum Concord Road Pittsbiirgli 21, Penno. 



AUDELS Cai*pentei*s 
and Builders Guides 

l4voiSe^6 

Inside Trade tnfermstlon 

tot Cnrpentcrs. Builders, Join* 
tr», Buildins Mechanics and 
kll Woodworkers. These 
Guides ^ive you the short-cut 
In^ructiuns thst you want— 
includin.S new methods, idens. 
•olutiuns. pUni. systems ftna 
money savin< sutcestions. An 
ea«y procres^iive course for the 
apprentice and student. A 
praciic&l dnily helper and 
Quirk Reference for (ho mnntcr 
wi'rker. Csrpenters every- 
where are uoinc iheea Guide* 
as a He't>inc Hand to Easier 
Vi'ork. Better Work and Bet- 
ter Fay. To cet this amist- 
ance for yourself. nim^\y 

Inside Trade Information Ont poN^bJiJi."* 

How to use the eteel square — How to file and set 
eaws — How to build furniture— How to use a 
mitre box — How to use the chalk line — How to use 
rules and scales — How to make joints — Carpenters 
arithmetic— Solving mensuration problems — -Es- 
timatins etreneth of timbers — How to set girders 
and eills — How to frame houses and roofs — How to 
e.itiraate costs — How to build houses, barns, gar- 
ases, bungalows, etc. — How to read and draw 
plans — Drawing up apecificationa — How to ex- 
cavate—How to use settings IZ. 13 and 17 on the 
eteel square — How to build hoists and scaffolds— 
skylights — How to build stairs — How to put oa 
interior trim — How to hang doors — How to lath- 
lay floors — How to paint 

THEO. AUDEL & CO., 49 W. 23rd St., N«w York City 





Mki] AudcU Cartxntfr^ ftnd Bulldtrt Guid... 4 vol,., 
I will r«mit Sl in 7 day,, and SI monthly uolil $6 is paid. 
No oblisatMO ualsM I am tatisfird. 



on 7 d.r*' In* trial, tt O.K. 
OtbcrKiM I will niura Ihem- 



Kame. . 
Address. 



Occupation. 



Employed By F.8.H. 

JULY 
1946 4 J 



TANK 
PRISMS 

Build 
your own 
periscope 
with a 
pair of these tank 
prisms— look over the heads of 
crowds, etc. Slightly soiled 
and scuffed but optically per- 
fect. Measures 6 5/16 x 2T8 
X 1 11/10 inches. Shippine 
woiirht "J lV)s. 
R-234 — Price, each 




bnipptnff 

98c 




MOSQUITO TENTS 




CAVALRY SPURS 



Genuine wish- 
bone type cavalry 
spurs. NIckled 
brass. 

A 102, Pair. .98c 
A103 Spur straps 
per set of ^ ^\ 
four. . . 9tJC 




Sirs PL us 

AMD HUNDREDS OF OTHER 

BARCaiNS 



Of marquisette with taped 
seams. Metal rods and bars 
included. Covers cot or 
hammock. Brand new. 
A104— QC 
EACH ^^.^^ 

U. S. ARMY COTS 

Brand new Army cots. Hard- 
wood frame with extra heavy 
c.nnvas. Folds compactly — 
opens to 27x78 Inches. Will 
support lOOO pounds. Fits In 
mosquito tent listed above. 
Wgt. 25 lbs. ^ 

232— Each . . 



iisveti auove. 

$5-95 




ARMY 
BANDOLEERS 

Of fine 
heavy 
If li a k 1. 
B 1 K 
roomy 
pockets 
with 
snap 
button fastfners. 
Fine for hunters, 
campers, boy scouts, 
etc., also for shop work 
In carrylnK small parts, etc. Material 
alone Is worth this price. 

11 Pocket I 5 Pocket 

T>pe No. *|!fC ■^yp*' No. xHr 



129 KAt'H 



MESS KITS 




Uegulatlon Army 
Mess Kits. Ideal 
for campers, boy 
scouts, etc. 
Sllehtly used but 
fcuaranteed per- 
fect. Two pieces. 
Foldine handle. 

Each* . . 




A120- 



Regular U.S. Government Issue Can- 
teens. Plastic screw top chained to 
iKMly. Slightly used. 

A117 — Metal Body 69C 

Alls — Plastic Body 69C 

A109— Canteen Covers, New. Ea. 69c 
A 1 19— Canteen Covers . Used . Ea . 35C 
Canteen Covers. Used. Each 2Sc 




Gl BELTS 

Of heavy canvas web- 
bing. Adjustable In 
size. .*>nap-on buckle. 
Eyelets all around. 
Used, but guaran- 

a'^-Is'i — E:ach 98c 




PUP TENTS 

Regulation Army Pup Tents 
of durable, brown canvas. 
Used, but In good condi- 
tion. Fine for campers, 
outdoorsmen. boy scouts, 
etc. Grand ,\mas gift for 
children. Wgt^SJbs. 

A- 100 Tent 

only 

A-110 Tent. New S7.9S 
A-101 Ropes, wooden poles 
and stakes for 
above. Per set. . . .Sl-OO 



$3-95 



AMMUNITION BOX 

Fine for storing valuables, carry- 
ing lunches, etc. Of heavy gauge 
71/2 X 11 X 4 Inches, Fireproof. 
Hinged lid with folding handle. 
Ullve drab tinlsh. Used, but 

£erfect. Shipping wt, 4 lbs 
S2S— ^ 
EACH 





McCLELLAN 
ARMY SADDLES 



Brand new! McClellan 
model saddles. Top grade 
cowhide with hair girth. 
fen<ier and 12 Inch seat, 
as straps for blanket roll ^ — 
and knapsack. Buckles, \4 A Qh 
gunlioot and sabre loops. * I J'"*' 
A splendid value. I ft] 

A-145 — Each 




SADDLE BAGS 



Made of finest top g^raln leath- 
er. Rivet reinforced seams. 
Bottom and side gussets. Each 
canvas lined ba^ meaiiures 12x 
13 Inches. Fine for motorcy- 
clists. May be separated to 
make two duffle ba^s. Used, 
but perfect. A 151— 
Kach ^D««l3 




SHIPS LANTERN 



Purchased from the Navy. Stands 
22i''2 Inches high, Inches wide. 

Of heavy sheet metal. WIndproof 
ventilation. Mounts on any wall. 
Bums oil — may be wired for el^ectjjc- 
Ity. All new, 
R-S16 

Each 



rcn lor eieciric- 

$12-50 




7-LB. EXPERIMENTER PARTS ASSORT 



A "gold mine" 
for the radio serv- 
iceman. Hundreds 
of valuable radio 
parts, new radar 
and electronic 
parts and sub- 
assemblies, colls, 
resistors, trim- 
ming condensers, 
— worth many 
times this low 
price. 
A130R— 7 LBS. 

$1.79 



MICROPHONE BUTTON 

Brand newl For experiments in radio, 
electronics and other electrical ap- 
paratus. Used in telephone, amplifier 
and detectaphone work. Diameter 
21/2 Inches. New. 

A512 — EACH WC 



RADIO HEAD PHONES 

Extremely sensitive with 
4OO0 ohms resistance. Brand 
new and fully gruaranteed. 
With moisture-proof cord 
and phone plus:. A splendid 
value for the radio service- 
man and experimenters. 

AX06— PAIR $2.95 

New supersensitive phones. A-108— Pair S5.9S 



ANTENNA UNITS 

Antrnna roupllnjr unit. 
Ellmlnatpfl radio static, 
and Improves reception 
on all types of radio 
efts. Worth murh more. 
WfTt. 4 iliB. 637 
— Each only. 






$2.95 



LIFE PRESERVER BELTS 

Rllfilt from 
tlie invasion 
beaches, (. on- 
slKts of two 
air chambers. 
May be in- 
ilated auto- 
matically with •sparklet' cartridges 
or manually by attached hose. Ad- 
justable In waist size. One air cham- 
ber guaranteed air tijjhl — other may 
need a tire patch. All belts are used 
and sllglitly soiled— but a barg^aln at 
this low price. 

No. 1261 

Each 




$l.oo 



ORDER DIRECT FROM THIS AD 

Values galore! Hundreds of hard-to-find items for home, thop 
and outdoors. Make remittances l)v money-order, bank draft 
or personal check. Send 25CO deposit on C.O.D. orders. No 
C.O.D.'s on orders for less than $5.00. Include sufficient 
I)06tafre on parcel-post orders — imy overage will be pi-omplly 
refunded. All quotations F.O.B. ChlcaKo. Used items and 
materials are guaranteed ser\'iceable and as described. Your 
money back if not more than satisfied. 

BIG ILLUSTRATED CATALOG FREE 

D«pt. PS746 

509 So. State St. 
CHICAGO 5, ILL 



STARK'S 



HEAD NETS 




Real protection from In- 
sects, etc. Fits over hat. 
Draw string In net. 
Celluloid window. For 
campers, fisher- 
men. etc. „ QQq 



AS09. ONLY. 



SATCHEL POUCH 

Heavy canvas pouch. Ideal for totlns 
lunches, shopping, books, etc. Has 
three 11 x 1 2 
Inch pockets. 
Brand new, guar- 
anteed perfect. 
Has oversize flap 
with single 
strap fasten- 
ers. A113— 
EACH 




98c 




27 LENSES, 
ALL NEW. PER- 
FECT. For ex- 
perimental work 
in optics. Con- 
sists of 27 pre- 
cision ground 
and polished 
prisms and lens elements In assorted 
diameters and focal lengths. Big 
variety, positive, negatives, etc. Ac- 
tual value over $100.00<t>V AK" 
AS19— 27 PIECES. . . . / .99 



AUXILIARY GUN SIGHT 

Auxiliary Gun Sight 
with mounting plate. 
Consists of bull*8 eye 
and point, hinged to 
fold down. Shipping 
wKt. 1 lb. 

A262 — Kach. . .1 SJC 



RUBBER BOAT 





Purchased from U.S. Gov't. Has 5 
man or lOflO pound capacity. Used 
but guaranteed perfect Furnished 
complete wllJi pump for inflating and 
oars, .siiipping wght. 
7(1 lbs. 

No. 811 — Each. 



$49.50 



POPULAR 

SCIENCE 




M Classified 
Opp or t uni ti e s 



Classified Ads only 50c per word per insertion, payable in advance. Mini- 
mum ad 10 words. To be included in August issue copy should be in our 
office by July 3rd. August issue on sale August 1st. 

Beginning with the October 1946 issue prices will be increased to 55c per word per insertion, payable 
in advance. Minimum ad 10 words. White space $3.25 per line. 

POPULAR SCJ ENCE MONTHLY — 351 FOURTH AVE. — NEW YORK CITY 10 



ADVICE 



DKUXTvEXNESS Is a disease wlikli re- 
sponds to treatment. MoUicul skill plus 
human synipatliy prure surcessful with 
liquor and tlrug cases. 00 years evperlence. 
Write f(ir free booklet. 1'. S. Nelson, The 
Keeley Institute. Dwlght. lU. 

IKTKLLIGKNCE Test, correction, analysis, 
complete $1.00. llutlierford I'rcparatory 
School. Itoi 317, Long Ucach 1, Calif. 

VN'ORIIIED. Troubled, Afraid? Get help 
no»v ! Urine your problem to The Coiniselor. 
Confldontlal. ItfUable Fee $1.00. I'.O. Uox 
503. Chicago 90. III. 

INFOUM.VTION for stnclo pi'oplc by Human 
Ilclatlon Consultant. University <3raduate. 

T>r. »■ I^'ni;. Box 375, Los AnKelcs 5 H, Calif. 

TO The Sick: "Vltasclence" — Uruglcss 
healini; through the spoken word. Spoiik 

your Ills away. Write for free details. 

Cedrln S. Moore. ViVi S. Uniun, Kokomu. 

Indiana. 



ADVERTISING 



AUVKUTISIXO Sirvlcc — Fcir nun t;olnK in 
business. I'ut our experience In merihan- 
dlsing and advertlslnt; liack of yoiir priKl- 
ucts. Write Van l)c Mark. 1107 Tinios Star 

nidg., Cincinnati a. 

8PKKUY mailing, ."iOO.OOO dassilled names 
and addresses on stickers. Classitled I'er- 
sonal Adv., 7 Chestnut St.. Waterloo. N.Y. 

24 WORDS In til Weeklies $4.»0. J. Uar- 
nell, 730 Ilayg. Jackson. Term. 

ADVKHTISINO: Placed In any publication, 
any\There. Write for mail-order rat* 
sheet "P". LeGrand Adv. Agcy., (Estab- 

Ushed 1923) Floral Park. X.Y. 

ADVEUTISE ProtitJibly: $20. on reaches 
5.000.00)) Sunday newspaper readers with 
24-word ad. Newspaper, maga^.lne. mailing- 
list ratelwiok free. Chicago Advertising 
Agency. 2i>-PS West .I.icksiin. Chicago 4. 

QlTAUANTKEl) Sucicssful mailorder letters, 
literature, campaign created and xvrittcn. 
Famous for famous results! Investigate I 
FInkle Advertising -Vgency, 1201% South 
Ogden. Los Angeles :!.">. 

ADVEUTISE: 24 words. 40 New.spapers 
$3.50. List Free. Advertising Itureau, 
4515-P Cottage Grove, Chicago ITi. 

■ HOW To Write Advertising." absolutely 
free! Dudley Bunn, 12C-PS Lexington 
.Ave., ye^v York 16. 

25 WORDS 32,000 Readers $2.00 Magazines 
20c. Renick. Holland .1. New York. 

SAVE Money on magazine advertising. Write 
for rare folder. The E. .1. Eller Atlver- 
tlsing Agency. Dept. 10, 803 Curtis St., 
Albany G. Calif. 



5 AGENTS WANTED 

\nsiTING Gift, Houseware, variety stores? 

Get our special catalog Cedo Sales Service, 
lUin Broadway. N.Y.C. 



GOOD I'ayin;; Business Silvering mirrors, 
platiim autiiparls. rcflwtors. Iilryclcs. 
bathroom tlxlurcs. etc., by late mctlunl. No 
tanks or shop re<|Uircd. ouiiit furnl.'.hi'd. 
Free Booklet. Guiiiuelal Co., Ave. O. De- 
catur , Ill i nois. 

LICK After-war iavwlls; Start imn busi- 
ness; hutue. iiftli-e. Itoiiklet describing 
"Colliithai of 127 Tester Plans" free. Elite 
Co.. 220 Grand St., Nw Yur k. 

FREE Water and our innccntrates makes 
llavors. lotions, shampoos. 72 pnidticts. 
labels, bottles furnl.shcd. Quako, F-20030 

Russell. Detnd t. 

FREE! Latest Issue Opportunity Maga/.lm, 
Salesman's GuMo. Inspiriii;^, construc- 
tlve. Sho\v3 how to earn monty selling fur 
others or in yuur <mn business. Uundn-ds 
postwar opportunities. .«end name and <le- 
scrlbe what you have sold or are s.lllng. 
Illustrated copy sent Free. t)pportunity 
Magazine. 020 N. Michigan, Dept. IS. Chl- 
cago 11. III. 

yOi- T'UOFIT each $1 sale. Sell inriiianent 
moihin'ootlni; Suhition to lii>usewl\es, 
stores, agents. Evperience unnenssar.v. 
I'tHtal brings details. Klnford, Wayne 4, 
Pemia . 

M.VGU! cleaner anil launihy soap deal. 

Hotter than a llrecraikcr. Big prodt.s. 
Sample Free. Uco, 5007 Irving Park, 
Chicago. 

JtST Out! History of World War II. Hugo 
volume. Popular priie. .\uihentir text. 
Official Photogralihs. Big profits. Klverslilc 
Itook Co.. Im v a Falls. la. 

START Your Ovvn Business on our capital. 

Always your own Iwss. Hundreds average 
$0,000 to $25,000 annual sales year after 
year. We supply sto<ks. c(iulpment on 
credit. 200 home necessities. Selling ex- 
periencc iinnciessar.v to start. Wonderful 
opportunity to own pleasant, profitable 
business backed l)y world wide Industr.v. 
Write Rawlelgh Co., Dept. G-L'-I*.SC, Free- 

port. III. 

SELL Greeting Cards. Display Signs. Pic- 
tures. Books. Novelties. Big Prollts. Bul- 
letin Free, Elfco, 432 North Wells, Chl- 
cago 10. 

GOLD Laiipierol ' Wind>nv Sign Letters. 

New Frdls— Styles — .Absolutely Beautiful. 
Free Samples. * Atlas, 544 W. 79th St., 
Chica g o. ] 
F.XMOt'S I'lcturc— f<air colors, 500.1100 .sold. ! 

Permanent opportunit.v. Slate experience, j 
Sample print Free. Our Flag Sales Corp., : 
De pt. C-lO'il. Excelsior Springs. Mo. ' 

SELL. full, part time. Individualized belt 
buckles, tie holders, cap badges. Thou- 
sand emblems. Service plaques. New light- 
ning adding machines. Details. Hook-Fast, 
PS, Roanoke, Va. 

100^; PROFIT on famous popular Pines 
Birthday, Christmas, and Hll-o<'casion 
Greeting Cards. Wonderful 12 to 24 Card 
iioxed assortments sell on sight for $1.00. 
Write today for information and Extra 
Bonus Distributor's Plan, S. Pines, Box 32. 
Flushing. N. Y. 



.'<KI.L full, part time, ludlvulualized belts, 
buckles, cap badges, tie holders. Thou- 
sand emiilem.s. Every veteran prospect. Fast 
protlts. Repeats. Write Unlay speolal outfit 
Hirer. Uook-Fast, PS Box 1425 Providence, 
U. I. 

E.MKLLK.VT Sblclliic for I'rintlng Sales- 
ini'n. Decalcomania Name Plates In small 
(luantitles. Al.so. make money applyinc 
Initials on .ViitoniMMli's. Free Samples. 
••Ralco", X-101, Bo>t..n (IS), Mass. 

CirUISTMAS Cards! Agents Wanted— 21 
DeLuxe B.ix Asst. .\ls<i ;! Box Assts. with 
name printed. .\. J!. Plateless Co., 392 
Broiidway. New Yo rk 13. N.Y. 

LI jriNOT'S pictures that glow In the dark. 

I,arge manufacturer wants factory re(>re- 
scntatlves; wonderful new Item; fast seller; 
frco samide. Madison .Mills. 303 Fourth 
Ave., N.Y.C. 

IT'S easy to make go.id spare-time money. 

Send for our free plan on how to make 
$5.00 to Ji^I'lOO a week In .vour spare tlmo 
by taking orders for Popular Science and 
Outdoor Life. No selling experience required. 
Turn extra hours into extra dollars. Write: 
Manager of Agents. Pooular Science Pub- 
lishing Co., 353 Fourth Ave., New York 
10, N.Y'. 

SILVER Plating Liquid. Simply Rub-On 
with a cloth, (ieans. .silverplales. Pollsbeg, 
one rubbing. Puts on genuine 1000 Fine 
.Silverplate. Renews silverplated ware li|ce 
new. Silveridati * onto brass, coiiper, bronze, 
etc. I..asiing flidsh. won't come ofT. Sales 
reprcsentatlies wanted. Details free. Nu- 
Proeess PrcKluets, Dept. 2:i3. Aurora. Illinois. 

IMMEDIATE Profits! Take orders for new 
amazingly lieautitid lii'e-time laminated 
Plastic Reproductions of any pictures, snap- 
shot or negative. Build a profitable fuU or 
part-time business without Investment. Write 
for details today. Gotham Products Co., 
Dept. A, 215 E. llUth St.. New York 
51. N.Y. 

M.\KE Money In .your spare time! Helps 
FurnislHil. Ea<y Sales. Voluntary repeat 
orders. Liberal commissions. Send for Free 
Wholesale Price List Tinlayl Write Mc- 
Gregor Magazine .Vgency, Dept. P8-6, 
Mount Morris. 111. 

BIG bargains for big profits. Over 100 aen- 
satlunal values. Men's iisc<l suits $2.00, 
pants 35c, topcoiits yl.25. overcoats $2.00, 
shiH'S 20e. Experleni-e uiuiecessary. Free 
wholesale catalog. Superior, 1250-FA, Jef- 
ferson, Chicago 7. 

AGENTS — Vm'",- profit .selling genuine gold 
window letters; st^ires and offices. Free 
samples. MeUlIlo Letter Co., 437 N. Clark, 
Chicago. 

WRITE today for prices on our Tonics, 
Herbs. Liniments. Ointments. Tablets, 
Soaps, Vitamins In Tdquid or Tablet form; 
Anything and everything you need at lower 
prices. Celtonsa .Medicine Oi., 1018 Central 
Ave., Clndnnatl 2. Ohio, Dept. P.S. 
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CHBlSTIfAS Cards. Em Bit UoiMaP. Vdn 

orders galore from friends. 25 exquiilte 
folders with niime $1.25. Free samples 10 
detixns. AiiuTica's Fastest SellitiK 21 
Christmas Folder box. Cosls 50c. Sells $1. 
BMUWt WBH^ today. tiunslUne Art, Dept. 
y. m gulloit BU. Kw Vork City. 

BIO OamalrtC M ac lUag to stores celuloiu 
Mdng Tickets, metal shelf mouldlni,'. Tu 
rMtauranti, menu covers, Siens. C. Pricing 
Press. 124 White St.. New York 13. N.Y. 

SELL "Petite Picture Notes." Something 
really <liffereiit in trcetiiig ranis. !>ample 
free. Dunbar CarJs, New Bruiiiwitk 21, 
N. J. 

DEADLY Judo— Fiercest fighting tech- 
nique. Cumplete ciiurse (ISii PbotO- 
graphs.) Particulars free. Variety IlOUie. 
Box 46-AE, WuU Station, N.Y.C . 

200 MONEY Making Deals. I'lans. Rare 
formulas. Scliviues. Fullo Free. Formico 
Co.. Box 572, Dayton. Ohio. 

PICTL'BES For FramlUK. Samitles and 
Lists lUc. CurtU. Box lOie-B. Denrer 1. 

Colorado. 

Insert 5 Agents Wanted 

SELL Suntan and other Ixtions. EsrIualTe 
territory. Permanent coanertiiill. Kstvl- 
lent sideline luii'^ pmllt. Uoniiy Fair, C3 

State, Boston. Mass^ 

KVBBYDAYTrards. Make i'<.m with evor>- 
ten $1.UU a:i!>ortmeiits you sell. Also 
fancy note paper and Everyday Wrappings, 
immd for samples today, lloivard P. Ellis, 

Dept. PS-7, Pitman. N. .T. 

S3 FIBE ExtlnKUisher soils wliolsale or 
direct. "Fire Killer", Zone 1, Syraeuse, 
New York. 

HAKMONICAS. j^lo.iiU. $1<J.SU dxiien. llar- 
agnlei Wholaaalet. 11 K. CcnUe Street. 
Baitlmora s, Md. _ 

to make money uitli Loiitlnouj 
Vi^t (Shines in dark). Send '1m: for 
profitable folio an<l luminous color .sample. 
Lite-Saver. 97D. Saybrook. Conne<llcut. 

BUILD Tear Bound Lifetime Buslne.-i.'i, sell 
mwyday necessities to stores, institu- 
tions. Industrial plaiit>. homes, etc. Ka.sy 
repeats. Excellent prclits. Great < tjopera- 
tlon. Become territory distril)iiior. Investi- 
gate. Lytle Supply Co., Ave. 12, Fre'lericks- 
burg. Ohio. 

AUTHENTIC referenci' — lli.-tuiy Worl l War 
II. Over tbnuMnd pages Aneiu- u inii l. \ix - 
talUdlme. Clarfc, Boi Dili, sdieneaaay. .x. v. 

3IMDOWELL gasoUlw saving vacuum guper- 
cturger sreatent Invention in years, more 
speed, pmver. saves uasoUne n)otor.s «aste, 
self addressed stamped envelope fm- pMnii)hlel, 
expect surprise. $T."IJ only niitil graiitcil raise. 
>rrT>owcn C'l., 20011 XK. T':.i n, rortUmd 12, 
Ore. 



CIGARETTE Lii,'!iter.s. Tal>le ami porket 
models. Sample $2.50. Free Circular. Lib- 
erty. Box 3797, Portl and 8. O regon. 

WONDER Sliver Plating Liquid. Applied 
ivith cloth. Deposit! permanent silver- 
plate on all silvenvare. brass, bronze, zinc 
etc. Good carded item for stores. Wonder- 
ful demonstration. Ptoflta. Full detalla 
by mall. Wonder I'lo.iuctS. 120SA Broad- 
way, Ne w York 1, N. Y. 

AGENTS, Distributors, and Saleswomen: 
Highest rommisilons. noncompetitive field, 
Ttm details. M. E. M. Bpccialtlca. 3«M 
Jadnon. Dept 55. Chtamo H, WL 

eim nuril ordar butineM. Write 
Bnnr Puneh. 1330 Once, Clneliuiatl 
«, OMo. 

AOEKTS — Distributors — BulM profitable 

lifetime business with fast-selling house- 
hold necessity. Gnwl rei)ealcr. lieaver 
Products, 4C20-N St. Clair, Cleveland 3. Ohio. 

CLEAB-VTJ on wlnilshlelds, eycKlasscs, mir- 
rors stops fogging. Gives sparkling clear 
Tlslon In fog, mist, rain, steam. Agents send 
SOe for Introductory offer. Currier's Dis- 
tributing Co., 2C02 Boston, San Diego 2, 
Calif. 

POWER Mower — Cuts— trims. Agents- 
Dealers. Farm . Products, 11-3014. Ex- 
celsior Springs, Mo. 



AOBNTH-^-MiTteeiiieii eam tM.M daOy 
shoiriiiK IX^xU" SOTlce Bmw itoralte. 
BeUlU $1.00. Coats 35e. Bsnplo lOc UU- 
llons salable. Burna Co., Johnstown. Panna. 

FASTER selllns magic eloaner. Write for 
at:eney. TecQ, 810 ISmeraon. N., Ulnneap- 

olis, Minn. 



WlTHOl'T capital or investment become a 
manufacturer's agent or representative. 
:Methods of reeelTlBg lines and companies to 
represent, with details of op oration Airalshed 
in complete digest postpaid tat 13.00. Vlmar 
Co., 526 Andnia Bldg., Minneapolis 2. Minn. 

EARN $100.00 a week selling Flourescent 
Lighting Equipment. 2j cents in coin lirinus 
information and sales plan. Orders shipped 
promptly. J. O. Sloan. Ml £. Baeras St., 
Tyler. Texas. 



SELL Christmas Cards 50 for $1.00 with cus- 
tomers name Imprinted. Tour profit 40c. 

Free Portfolios. Also Box assortments sell 
for $1.00. Your proHt 50c. Elmcraft Co., 

fi'JSO S. Western, Ciiicago 36, 111. 

SKl.L i;iectric Testers — Neon Bulb, two 
needle point terminals tests Electric Irons, 
Toasters, Spark PIuks and Cables— Fuses, 
Armatures, Cumlensers, etc. — ^Badio Fre- 
quency, Grids. Cir(ui(s. Hundretl Uses. Send 
50c for sample — One dozen on handsome dis- 
play card S^i.GO. Gulf Sales Co., 226 Carondelet 
St., New Orlean s 12, La. 

WOULI> you iiay 3'c — llrst $j3o made? 

Coliir-lllustrated book "5U5 Odd Successful 
Kiitenirises" free! I'rovcn! Work at home, 
riCUce. Exi)ect something oddl Pacific, 282 
Drake, New Bochelle, N. Y. 

NEW extra money plan. I'p to lOOCr profit 
showing frlenUa unu.sual Personal Christmas 
cards. Box assortments. Gift Wrappings. 
Humorons, AH Occasion, Birthdays, Social 
Notes. I'ersoualized Stationery. iCxtra bonus. 
Request Free 50 for $1. 25 for $1. 23 for 
$1,115 name Imprinted Christmas Cards and 
I'crsoMklUed Stationery folder. Special Offer. 
Thmas TeriT Stsdiog, ISO Union Ave., 
Uestfleid, Mass. 

' "ItVKLV K-In-One" Tool, s..- :i ad 

Madilnery I'age 64. 



6 AIR CONDITIONING 

& HEATING 



DE.VLKKS and Installation men to sell and 
install gas conreralon burners. Large 
proilts. Peerless 4320, Sheridan, Zilncoln 

Nebr. 

Ni;w WRITERS needed to rewrite Ideas in 
new.'s-papcr.s, magazino and books. Splendid 
opportunity to "break into" fasein.ilint; writ- 
ing field. May bring you up to $.'i.00 per hour 
spare time. Experlen™ unnece.ssarj'. Write 
today for Free details. No obligation. I'ost- 
card will do. Comfort Press, Inc.. 210-B S. 
Seventh St., St. LouU, Ma 



7 AMERICAN POLICE 

JIU JITSU 



LEARN Srlentlfle Jltsu Defense Technique. 

Powerful Book 200 Photographs. $1.00. 
Kogan, 1932-BA. New Tork 8. 



8 ANTIQUES, RELICS. 

INDIAN GOODS 



SWOBDS, rapiers, daR^ers, pistols, armor; 

iUu,-.tr;ite i (Mtalnc;. 'Mr. Hubert Abels, 
SliO>,i Lexiniitiin A.e., N. Y. 

GUKS, Coins. Minerals, Belles, lamps. List 
10c. Saulsbury, Splcer, Minn. 

4 FINE perfect Ancient Arrowheads $1.00. 

4 perfect tiny bird arrowheads. $1.00. 
List Free. Lear's, Box 5G9, Galveston, 

TexaS; 

BIO Illustrated Catalog. Guns, swords, 

Japaneae and Nazi Relics, rartrldges, 50c. 
Bellport Qun Shop, Dept. A. Bellport. N. Y. 
415 .ANTIQT'K Firearms: 5.000 Bargains: 

Rifles. Coins. Fossils, Cartridges, Carbines, 
Indian Relics, Antiques, Minerals, Flintlocks, 
Swords. Catalogue— Pbotognphs SSo. HUk«, 
Wenona, 111. 



10 AUTHORS SERVICE 

I WANT New Writers to cash hundreds of 
che<'ka for $1 to $100. offered each month. 
The easiest way to write for pay. No pre- 
vious experience necessary. Send for Free I 
details. No obllgatiou. Saunders M. Cum- I 
mlngs. Box C09-S. Colorado Springs, Colo. 

WIN fame, success, security writing short 
stories, newspaper features. Easy-to-leam 
course shows you bow. ExoIuslTe de^l> | 

yours for a penny postal. Writer's Institute, ' 

4-P So. r.th St., riiil.idr'lpliia 2. V:\. 



11 ARCH SUPPORTS 



BIG I'roJits M.iniifiicturo ciisloin arch sup- 
P'lrts. r ,! .. Ci'ViT, St. 

LoUis 4, JIj. 



12 AUTOMOBILES 



DU.VLTONE custom built twin niulller sets, 
for Fords and Mercurys. lOliuiinates back 
pressure giving increased gas mileage and 
horsepower. Designed for deep mellow 
tones, InstructiiAis included. $20.00. Also 
single nuifflets for all cars. Unaltam MnlHew, 
aoSOB India St. San DIego 1. Cat 

FREE 1916 List Photos. lUelng car«» dilT- 
crs. Photo grapher. Midland Paifc, W. J. 

SCOOTER-Carl A two passenger, three 
wheeled, motorized light scooter-car. Use 
second hand material. Easily built. Ef- 
ficient. Fun. Also, inexpensive, easily con- 
structed two passenger midget "Jeep". De- 
tailed working plans for Both, only $1.00. 
Universal. 3871 Algonqnln. ToledD 6, Ohio. 

BUILD speeily Midget track racer from cast- 
off parts! Plans, specifications. constructiOO 
Information, $1.00. Motor Supply, Box 
16S2-CS, Toledo. Ohio. 

cnsTOXlI/.E your automobile. Illustrated 
new restyling ideas, instructions, specific 
model clianges by simple metliods, $1. 
Speethvheel, Box 723-C. Arcadia. California. 
"500 MILE" Indianapolis Autoralble Racing 

History Book, just printed. Complete i 
liistory detailed year by year results every I 
Indianapolis race since 1909. 320 large ' 
pages, over 1000 illustrations, drawings, 
lihuto-iranhs describe foreign, Amrelean rac- 
ing automobiles. Photographs world's fa- 
mous drivers. View In your arm chair 
every mile of every event at 10c a race 
average cost Complete book Poatpaid $3.50. 
l>e Luxe Edition bound attrariive red Du 
Pont Fabrlkold $5.00. Limited number 
available hurryl Clymer, Dept. 

B72. 2120 W. Pico, Loa Angeles 6. Calif. 

PACING cjir fuel concentrate stipercliarges 
gasoline for all cars. More power, speed 
$1.00 pint. Free speed equipment literature. 
Lee Motwcratt, 1412-B Great Northern Bldg.. 
Chicago 4. in. 

AUTOMOBILE Racing Book. Fifth Edition 
— Revised. Tells liow to build dirt traces 
bodies, frames, engines. Records, super- 
cliargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Forda. $1.00 
postpaid; $1.15 C.O.D. Ray Kuns Depart- 
ment 274, Ma<llsonyllle, Cincinnati, Ohio. 

SEE our ad under motorcycles (or midget 
car and motorscooter bargalu. Uldgat 
Motors Directory, Athens, Ohio. 

bUALTOXE Tirln Muffler Sets for Fords and 
Merrurys. Instructions included $20.00. Re- 
placement Mufflers all automobiles, prices 
quoted on request. Designed to eliminate 
back pressure giving increased gas mileage 
and horsepower. Has deep mdloir tones. 
Tiiree Inch chrom tailpipe extension 83.00. 
Dualtone Mufflers. 36803 India St. San 
Diego (1). Calif. 



13 AUTO SUPPLIES 
& EQUIPMENT 

ILVVING Car Trouble? New, Used, guaran- 

teed auto, truck parts save money. Trana- 
mlssion specialists. Describe needs; Imme- 
iliate reply. Victory, 2930 »>4 No. Western. 
Chicago ia> 

BUO Sneens:— For Car, Truck or Tractor. 

Prewar Made. Highest Quality. Btetn, 
Make. Year Model. $1.25 value. SOo each. 
Postpaid. Allen Co., Clinton, Mo. 



«POPUUR 
SCIENCE 



Copyrighted malarial 



AITO partx for all aiitoii and trucks. 

TMIW. motor)), differentials, feniU-rti, 
rsTbun-tiir*. Aim Body Partn. Seiiirity Auto 
and Tnifk ParU. 1841 BP K J> Iy. Cfa lcaKu 13. 

ATR Cdinprcgsor outfits, cDinplpt* with 
quart size spray guns, less motors. Vtt 
your (uni U Horse I'oncr Motor. Limited 
(liiaiitiiv. Write for dctulla. Uox 172, Korth 
KiiJ t?tatu)ii, Detroit 2. MtcMltan. 

oniLLG.s f(m matt «U cant. Mejrm Auto 
Parts. 820 Piyidcfc New Orlwww, I*. 

191B SUPERIGNITMINITRR Starting. 

mileage. KO 'SSSg.. SS5F. Kaat 

N. Y. Sj. ________ 

.MCFFLKU manual. CouTcrt easily to Uolly- 

wood, LaKuna, Westwiiod, duals, ate. In- 
rintlM nratRUtlMi detail*. ngulaUana dU- 
itnna. Patlmld fl. MoIIotone. Boi 72SC, 
A>MdU. Calif. 

1000 MOTOniSTS Needed to make k;is sav- 
ing test. I'p to 300 savings. For trial 
test offer UTito Varii-matio Carburetor Co., 
7IH7-12HI \V. State St.. Wau wato s a, WU. 

OIL I'limpins Motors — Brought Baek to 

Normal uithout King Job. Write for 
PartlculafR. Joe Mullncr. Boi 8102. I, St. 

i' aul. M inn. 

CARUrUKTOK repair kits eontalnlng all 

the essential parts for eoinpletely roljulUl- 
ing a speeitlc carhurctor. Over 401) kits 
ayailable. Carburotor Herrlce, 000-B !«• 

l*ralrte. Fcrndale 20. Midi. 

QBiujiH for all can. Ltmrent prlrcs. Wugner 

Ortne On.. Bwnvllle, Bnute tt2, I'n. 
VETEU.\NS' World War II Hronr.i-d Auto 

Kmbiem. .^amc as your lapel button. $1.00 
— ^We pay iNistacc. Embtematle, I>ept. "T", 
164 Qarden BU, ilartftird. Conn. 



! 18 BLUEPRINTS AND PLANS 



14 



AUTO TRAILERS 



IS 



AVIATION 



BTHLD youd own Trailer! Save Money I 
Have everv feature you want '. I'laiis for 
House. .Sport. Camp and XMillly trailers. 
Catalog deticrDiIng 9 moUrlii UN*. (1.V In 
Canada and overseait). Jim l>an(ly. Box 
125-15. Wausau, Wisconiin. 



HOW T.i I '.Mil. I A ]to\ Kite. Complete 

1 I inn-., 'J"r si.inwis (ir cuin.s. 
ZtMs^^-,_ L(\-lc.v. n^K kiii ui, 111 . 

TOV I'iaiis witli photot;rapli< — ljuild Dofl 
Craille and Dcd. .Vniiiiatcil Clnus Wind- 
mill, Klei'tru-raagnet l>erriek. Full Kcalo. 
Fully detailed. 90e oacb $1.00 for alL Pre- 
ductioM SnKliieering. 408 City Hall Bldg., 
Boekford. 111. 

"BLI KPBINT Beading Made Easy"— ready 
reference book for reading any typo blue- 
print. SOU pages, 4i!:{ pietures. Formerly 
tH.9T>, now only $1.08. Popular Science, 
Dept. "«-C, 35a -Ith Ave.. Kew York 10. X.Y. 

VKTKKAX'lfomes! PartitMilaM FrceT Hale"] 

-, I! Un~< I!M^- , S;in FninrUro !. Calif. 



19 BOATS. 

OUTBOARD MOTORS. BTC. 

Fl'LI. size, cut to sliape boat patternx. 

Mufprint.-i. 7 li — 3S feet. Illustrated 
"Bullil a Boat"' catalog. 10c (<t)ln). "How 
tn Build Itonts" l>ool<, $1.00. Cleveland 
Boat Blueprint Co., l>vpt. A-77, Cleveland. 
Ohio. 

MAKINE Pwer— Easily convert any Ford 
and .lecp motor (ilomestic and foreign) 
witli Oseo parts and kits. Complete cata- 
logue li.'e (coini. Osf'O Motors Corp., 2020 
East OrloaiM tfit.. Dept. P, Plilladelplila 
81. Pa. 

F()U1> Marino ConTONlond. CaUlOK lOc. 
Lehman MamifaeturlOS Co.. Dept. A. 

Newark 2. X. .1. 

SAILS for Ico Hoats, Skates. Yatlils, 
Canoc.<i. Canvas for recovering boatii. Car- 
bldo lampc. rarbidv. Alan-Clarko Ca. 00 
CtwnilierH. X. T. C. 

GET one of tliose marvelous Inflatable Hubber 
lloats! Miiiii (apafify $19.00. •'.Mae West" 
inflatable tyiie Life I*re.scrver, light weight, 
worn a.4 veitt. Easily liiflatod. $2.00 FUMtpald. 
Other bargains. M & K Marine tlupply Co., 
Dept. C. P.O. Bob «H)1. Camden. Nw Jersey. 

INBO.\RD marine BWlors. convfr.slons. siip- 
pUes. Catalog on request. Stokes Marine 
Supply. ColtHrater. Mli-hlgan. 



AlBPIbVXBS. irllders. crarkupi, Ibcatefl 
awryvvbere, some prol)a1)Iy near yon. Send 

tSe for DIret tory giving owner's prlre, name 

and addres.*. (3.1c by first class mall). Used 

Aircraft Di r eetoty. Athena. Obto. 

PROPELLl-iiia — Correct tUe. any motor. 
Airliner ?, blade, shorter diameter, loiver 

fcnliT iirti. bolter thrust, for 'sleds. 

boats, llliistiatf'd lii.T-.itiiro. .\irco«iI motor 

conversions .'.Or, Sl:ini!:inl .\ cr^K i ait . Ft. 

Worth. Texas. ^ 



CUBS. Waeos. Taylorirafts, Acronca.s — $12.'i 
and up! Big ralaiog, 2."jc, lists these 
and thousands of other ncnsatlonal airplane 
bamalnn. Ronw are "eaay to repair" crack- 
up». National, BoT in82-CS. Tnle<lo. Ohio. 

JET Propulsion Exporiments. New Principle 
to Drive Itoats. Iticvolos. mo<lol hellinpters. 
Circular on plans. Rush name. Houston 
Maupln. Tlpp City 54. Ohio. 

JET Propulsion Enthuslaata! It'stierc! Genu- 
ine rorket pnooltlna for raodeU. Tented! 
Pronn! Not tbeoretlrall Booklrt eantalnlni? 

complete plans. inAtructlons, lltuctratloBit, 
$2.00, or riroiilar free. Mafmod Co.. 3033 E. 

32. Seattle :,. Wash. 

PILOT Tx)g Books $1.00, Clear Do|)e $2.40 
gal.. Thinner $1.70. Combination Oil. Fuel 
Pressure Oage & Distance Thermometer $n.7.'>. 
Suction Gage $2..'>0. Electric Belays $3..-.0. 
Alflomatic Pilot FoUow-Up Controls $2.9.-., 
Liquid ItuMier 3 cans $1.00. Pitch Bank In- 
llcators $3.e.t. Aircraft Altlmetw 8000 meters 
I2.0'>. Alnmft S^park Plugs 18 m/n. $1,00, 
sverything ne«°, guaranteed. 90<^ Off cost. Air 
fran sportatl on, Mlneo l a, N. Y. 

AIKPLANRS— Used $125 up. Engines, wings. 

parts. Send 2.">r for list. Aircraft, 2300 
W^ Flagler. Miami 3.'> . Fla. 

FKOPELLERS for ire-snow sleds. Air boats. 
Llteratuif iic. Bank* Propellaii. &. F. D. 
Ft. WarMi. ^ai. 
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BODY-BIT ILOING 

COURSES 



15.\H-lti;LLS. Diinililulls. Eiercisf equip- 
nionl. Courses. Speeial ofTers! Free book- 
lel. C iwil I'.urbell Co. . Itcailiiig. Pa. 

B.VKBKLLS. nu^>ens. Extra plates. Write, 
Burgo. 100 8 Grundvlew. Dallas Texas. 

BAKBELLSI "Catiilog! Btir Barbell Co., 
319 Orient Way. Itfadhnrst, N. J. 
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BOOKS. 
PERIODICALS. ETC. 



TET PmpaMim cirealar aant ImlldHi. bikei. 
aemplanea. J. llymm. BvSain, Okla. 



EDrC.\TIOXAI( Bonka add cheaply or rented 
for ymall fee. Bookt bought. Money bade 
euarantee, 4.000 BaricalM. Catalog Free. 
(Courses Bought), ue Mountain. Fligali. 

Alabama. 

MAGAZINES (back datad>— fPNlgn. do- 
mestic, arts. Books, bookleta, aobKrlp- 
tlnn.'i. pin-ups. etc. Catalog 10c. (re- 
funded). Cieerone's. MS Fliat Ava.. Kwr 

York 17. New York. 

BIcn'rTmts Taking .Subscriptions For All 
magazines. Agents' Confidential Catalog 
listing over 2.'iO0 periodicals and complete 
starting supplier Free. Pines BuhscrlptlMI 

A u-eiio y. F lushing. N. Y. 

GOOD "I'sPd" stdf-lnstruetlon educational 
books on all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 
plete Information and 104-page illustrated 
bargain catalog Free! Write — Nelson Co., 
Chicago 5. 

BOORS, (out-of-print, new, used) quickly 
supplied, many 3!lo bargain*. Catalog- 
Urid-West Book RerTlee. 18870 &tan Are.. 

Detroit .1. Mb-hlgan. 

"RADIO For Tlie MlUions" — practical 
Ijoiik. Complete inttructlona for building 
78 radios. phannKraph^ other ait& 188 
pagoii. n48 pirturea. Veuixa cdlUon. »1.«8. 
Fnpular Hcienre. Dept. TO-C. 333 Ith Avo* 
nue. Netr York 10, K. T. 



VITIAT Every Mason wants. Wo haro Ma- 
sonic books fur Blue Lodge. Cbwter. 

Clommandcry Scottish Kite and Shrine. 
Our rituals are iisoU the wdrld over. Send 
for our free catalog of books and rituals 
for Masons, O.ld rellu«.s, Knights 01 Co- 
lumbus, ete. Kza A. <'ciok. Publisher. Inc.. 
P.O. Bos 7»0-l {.MV, Cliieat^o 110. III. 

"FIX It Yourself" — liomi' re|)air booli. How 
tu fix appliances, furniture, plumbing, 
etc. sr.o pages, IKS picture*. $1.48. l*apHlar 
sclcncu. Dept. 76-C, 353 4th ATenae, New 
Y^ork 10, N. Y'. 

ADFLT Books. Catalog and Hample, 10c, 
Ouaeman, Box IHlU, CluTCland C, Ohio. 

ADt i.T B(M.ks. 2.V Five— $l.n»I Free Book* 
ulofuci! Hirseli, Spring Valley 3, N.T. 



FKEE llooklet— The Truth .Vbout Jesna. 

.lohii C. Muck, 1'. O. Uox 012, Baltimore 
■1. Md. 

GI.uU10L'R Photographs. Sample 10c, Bar- 
rtagar. 1848 Lilac Plae*. Xioe Ansdea 88. 
CoUf. 

NATIONAXt GaognpUo Slaealnes, 1888- 
1840. Aiv iHOe. Periodical Berrice. 
Box 827-8. awurttunore, Penna. 

TR.\DK Magalnmu Current single copies. 

Choose from 747 publications — all fields. 
I'ree price-list. Commercial Engraving I*ub- 
ILshing Co., 348 N. Bitter. Indianapolis 1. 
Indiana. 

BEAD the Scientific Forum, now Pacific 
Coast bimonthly magaalna. for dlacoaalan 

of olectronle. atomic, graTltatlonal prob- 
lems, etc. Two sample copies $1. 1621 South 

Grand. Los Angeles Calif. 

"VMIOLKSALE Cataloi,' and Directory" lOc, 
Bargain.* Oalore. li.iy StafTord. OOIH 

N. .Tcfforson. IniHanapo li.'; 1, Indiana. 

l!OOKFINI)i;i(S! (Seano. ont-<it-priiil. 

miinii.il l.Miil.o O'li '1>'I'. -nnplii'-l. Send 
ui.ii' rij;- t i; A i:,:: I's, v..-. 1 Iv llill., 
CaK;". 

GET Into llusino-sl ItoiM \imv own lawn 
mower sharpener for JI.'j.hu. Eijuals $200.00 
machine, plans and Instruitloiis $l..'ift. 
J.«renic. 8201 K. 3.*ith St.. Mllwaukco 10, 
Wis. 

"I LOVE Ruthbella!" IntluMto ronfoialam 

(Famotis Sansicchi Diary)— original pri- 
vately published book now n-prlnted iB 
handy <loluxo iiiotiirestiue edition, price only 
.«1.00 postpaid. Make tliis exiitingb" beauti- 
ful boi* your seeret treasini ! .Send dollar 
tiHlay and we will inehide eimliilential reading 
list of "Lonely Hour ISooks". Poets Art 
]'ros.<. ^m-:\. I'ullsados Park 17. X. .1. 

OPERATE Magazine wibtrrlption agenc)': 
wholcKale eataluii. rompletr nippllat. 83r. 

rasscll P iihl IslK Ts Wervliv, Wcstfleld. N. 3. 

l{(ini; < ,i|-n I>ri/.<.' C.it il..:: IV. c. Carlilou. 
Il l ' ! ,-r. .\nii .\rlior. Miilii^an. 



JOI.V new Teiiiniral ISook ( 'liil)— fi ec ! Mem- 
liers reeoive eiiiTeiil literature, guidance 
on all Ixmk probleiu.s, premiums. No obliga- 
tion. Ail terhniral. srlentltle. honMCiaft. 
farming, sports, etc. Specify subject for 
free Information. ^IiHlorn Twhnlcal Book Co.. 
Dept. M2S, .'..'> W. iL'iid St.. New York IS. 

FREE! Copy of "Tlio Western Socialist", 
27 D ock Square, Boston K. Mas.s^ 

BI'Y U'holesale Thousand Articles. Catalog. 

Direebtry, Other Valuable Information. 10c. 
L atshaw, H unnyaldo -C. Indiana polis. I nd. 

FREE! Toor Own* Ponwnal Library, FiacI 

Amazinir new Directory lists hunifredt of 

hooks, cfMirses. ete.. all free for the a.iklngt 
Onlv $l.no. .\lso. "Personal Sueeess I5ook" 
Free! Landr>-, Box Q-102. Uyile I'ark Station. 
\jn» .\ngelo8 43, Calif. 

"30.000 .TOB And Business Oi>portunlties In 
Alaska" — Based on two years' Alaskan «- 
pcrlenee. this 15,000-word copyrighted report 
gives latest facts on Fur Farming, Mining. 
Agriculture, Lumbering. Transportation. Com- 
mercial Fishing, Construction, Business Op- 
portunities. Special section on climate, iiome- 
steadlng. mineral resources, rights, etc 
Private flms and Government projecta listed— 
tells How. When. \Vlim to apply. $1. Balni 
for reftind In 7 dayi tf not aatUud. nmP 
Industrial HeteaKh Bureau. Dept SC. Wt 
Terminal Kales IIMg., Portlaml Ortgon. 
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"100,000 POST-WAR Jobs Abroad." South 
America. China, India, Burma, Jaitan, 
Russia Malaya. Hcnv, When and Where to 
Apply. U. 8. participation In world recon- 
stniction and trade deinHnds thousands of 
American-trained mechanics, salesmen, tech- 
nicians, engineers, foremen, laborers and busl- 
IMM npmentativex — every trade needed. Our 
15,000-word copyrlKhted report — compiled 
frtnn business, professional and government 
MMirces — lists over 200 blK 1'. S. Arms with 
forelcn Interests, gives job information, salary 
brMkoti, Miiitniet tliw. appUoatlin tottm. 
ptHPort Information climatic conditioni, ett 
— everythini; needed for your Immediate appli- 
cation. $1.00. Iteturii for refund in 7 days if 
not latlsQed. I'acitlc Industrial Research Bu- 
WM. 9OT -D Terminal Sales lildg., Portland 5, 

^^WtOIL ^ 

BBVKALIN'G — Important — Ser-TTUtlM Au» 
thoriutive — Adult-ilmik — lUustnttcd 80c 
Kogan, 1032-SB, Xew York 8. 

MAGAZINK Kxport .^alcs fo.. 2084 First 
Ave., New Yoric 29, N. Y. Over-Issue popu- 
lar Ainarlean Magazines and Pnrket-SIze 
Booki. Comic, Screens. Fashlona Pictorials, 
Romance!, Pulps and many others. £xport 
Only. 

"A Manual For Men." Modern, unusual 

Physical HeTrldpmciil. Mi'iiiiil Contnd sys- 
tem to create Xfw Vlt:il I'tTsoiiality f.ir you. 



$2.00. 


ri;il;\i- f..i '.■ \ 


-'.II'. 




Books, 


ISiix '.Hi, I,<.ii- I'.,-. 


Ax. I'.ili 





SQUARE Dance calls, iiuitructiona, illus- 
trated, $1.00. Childe, Eureka Mprlngs, Ar- 
kansas. 
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BUILD IT YOURSELF 



WHKKLS for your own construition of 
wagon, scooter, rarer, wheelbarrow and 
bicycle trailer. Drawings 25c earh. 8x2" and 
10x1.75" all-metal wheels with puncture- 
proof tires and ball bearlncs. $2.25 per 8" 
wheel, $3.25 per 10" wheel. F.O.B. Akron. 
Rend orders to Jim Brown's Toy Co., 868 
East TallmadKC Ave.. .Vrkim, Olilo. 

BUILD your home your.^clf! Inexperienced? 

Years showiUR heglniicrs. Sound con- 
struction only. Your labor .saves up to 607rl 
Valuabla circular 25c. Only the original 
tarn fbis bum: William Jackson. A.B., 
ins Hiwraid, Port Huron, Michigan. 

MAKE parts yourself, for your hobby with 
machine or hand tools in our shop, or 
have us make them. Send specifications 
for estimate, or visit us r, ivNr. to 10 week- 
days, 9 A.M. to 5 Saturdays. Craftsman 
Rlup Service, 233 Calyer St., comer of 
Oakland St., Oreenpoint. Broofclyn M, K.Y. 
BEAT the Heat! Build efflclent, inexpensive 
air-conditioners to suit any space. Ideal 
for homes, stores, offices. Dr;i«inft, In- 
Btnietions, $1.00. Imperial, 10237-A Mc- 

Quade. Detroit 6, ^llicli. 

BUILD Concrete Block Machine. Vibration 
and hand operated types, luo blocks per 
hour. Ea.sy. inexpensive, .'^pll lilocks, hiiild 
liiinir, i:'ir,...!. b;:rii ut I'nv lo^t. I'ri'i' d^Liil.-.. 
TI...nn-. :;iir; W. \\"I IiI .t. T auiiM. J'ljM_|a^ 

Sl'KKDY miilRct 1" imitnr, inii» <m top of 
flashlight cell! .\U ii:in.s. instriidinns 23#, 
plus 3# postage. Foti.ikov, l.S l.utluran, New- 
burgh, N.Y. 

"BUILD Cabins" — book offers complete in- 
structions and plans for building your oun 
cabin, lodge, tourist home, or wayside stand. 
251 Pages. 200 plans and pictures. $1.98. 
Pomilar Science, Dept. 70-C 853 4tll Av*.. 
Weir Ta<t 10, N. Y. 

HOVm Bulldlnff — Moftemlatm vnbkau 
■divad by expert. Send question, pencil 
sketdi and $1. L. Post, Constnictiim Es- 
tlmatwr. Box 122.'i, Clearwater. Florida. 

BUILD concrete lilock machine, mixer, 
electric weed cutter, flame «ee<ler. Blue- 
prints 50e each. Nichols Equipment Co., 
Purvla. Miss. 

BUILD Farm Type, portable sawmill, blue- 
prints $.'?.00. Edcer prints $1.00. 12" 
planer prints $1.00. Casoline cntino tree 
saw prints $1.00. Nichols Equipment Co., 
Purvis, Miss. 

BUILD Electric Blueprinting Machine, acety- 
lane welding generator, motor driven bum- 
UB machine, plans $2.00 each. Kldwls 
BOPlpment Co.. Pur\-ia. }kllss. 



WIZZ Electric Motor: Assembles IB ■ JlfTy. 

Flashlight cell operates. All parts, plus 
lUnitnted tB*trurti«u Me noitpald. Also 
smaller "Miithty MMjcef* l''l&del, third 
slxe aboTO S5e. Bltro On., 171^ Deer PaAi 
N. Y. 

JIGSAW — build production machine of 
hardwood, auto p;irt>. Make toys, inlaid 
pictures. Photograplis, detailed plans, com- 
plete instructlona. S9e (eoin). Bruvold, 
Hebron, Korth Dakota. 

BUILD your own concrete Blodc Machine, 
motor vibrator or hami tamp. New prin- 
ciple. Low cost. Easy made. Free details, 
Clyde Lee, a iou nain Viwv 1, OkU. 

FIRE Extinguisher and Spot Remover com- 
bination. Your clK-mical (available in 
stores), three bottles and three "Fusible 
Caps" make a fool proof, automatic fire ex- 
tinguisher for home, shop and garage. Pro- 
tection Kith economy. $1.00 for three "Fusible 
Caps", labels and easy instructions, Mali 
dollar today I "Fusible Cap", Box 769, 
Berkeley, C alif. 

BUILD Your home as a hobby. No rent. 

No mortgage. Save SOC'r. Use spare time. 
No special skill required. Amazing facts 
sent free, II, C, Lightfoot, Civil Engineer, 
Richboro, I'enna, 

\\'£LDER for farm w home. Uses house 
current. IneipenslTe. No windings, mo- 
tors, transforauts or liquids required. Build 
in an cvenlBK, Plans 91.00. Frank's 
Projects, D M. Base 555, Looisrine. Ky. 

imi.D ifandy Lathe From Pipe Fittlncs. 

Three unique plans, one dollar. EverylhinR 
explained, Al LosU, 501 S. Navajo, Denver, 
Colorado, 

INEXl'ENSIVi; .TlKsaw : circle saw; plans 
2.'.c ouch. .Icffcry, Wold itt, I'lint, 
Michigan. 

BUILD Automatic Electric Hot Water Tanlt. 
Copyrighted Plans $1.00, Marwoud Co., 

3033 E, 92nd, Seattle 5, Wash. 

SEE page 245 advertisement headed "From 
Hawaii— You'll Love It I! 

EXLAROERS — Build your own. Ivit of parts. 

$6.00 Free particulars. Kroscent Engineer- 
Ing, Box 586-C, North Hollywood. Calif. 

YOU Need No Priorities Now or Ever For 
Houses or Esrtii. The maund nu stand « 
is your best building material. Easy to build 

— insulated jiKainst heat and cold. Ratproof — 
Soundproof — Termitcproof and Fireproof. Dr. 
Lyxaan J. Briggs (in 1941 Director National 
Bureau of Standards — U. S. Govt.) has ap- 
proved this type of structure. I^- "Building 
and Upkeep costs. Send Today For, "Houses 
Of Earth", containing ramplcte l)>iildinK in- 
struction and 18 illu.strations niallcd upon re- 
ceipt of $1.00. A. B. Leo, Box 171, Wash- 
Ingten. D. C. 

BUILD it yourself. Backyard foundry for 
Making Castings up to G.'> lbs. Easily avail- 
able Materials. Flans $1.00. Sylvester Kruse^ 
l.-i04 Madison St.. Madison. Wis. 

24 BUSINESS OPPOBTUWITIES 

OPERATE profltable Mall Order Business. 

75c profit each dollar. Powell Serrlce. 
5713 Euclid, Cleveland 3. Ohio. 

COLORGLAZED Concrete Pottery made 
without molds. New. low cost, patented 
method. Cemetery products, novelties, tiles, 
floors, etc. Basement ieak.scaling. Other 
money-making pmjects. Booklet, details 
ftee. Mn oBlr. KattonsI Fottattsfc Feigos 
Falls, Minnesota. 

GOOD Paying Business .Silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late methotls. 
No tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave. E, De- 
catur. Illinois. 

8TABT Rome business making statuary. 

plaques, art Koods, potterj-, garden furni- 
ture, artificial marble floorint;, liquid 
marble. Make flexilile -mollis ynnrself. 
Amazing profits. Folder free C'natlve 
Publishers PS-7, Wlnnetka, III. 

$2.5 WEEKLY working two lioura daily. No 
canvassing. No Manufacturing. I^ckSb 
Box 2471, Cleveland 12, Ohio. 



MOLD-MAKING, Plaster casting. Money- 
making Business. Literature Free. 
Kemllo, Park Ridge, Illinois. 



MAIL Order Business course shows you 
bow to make money, spare or fuUtlme. 
Teaches professional mail order technique— 
not penny-snatching schemes. Fascinating 
100-page illustrated Success-Catalog Free! 
Write — N el son Co.. Dept. 4-01. Chicago 5, 

BOOKKEEPERS — Operate Your Own 

"Dollur-A-Week" Bookkeeping & Tax 

Service. Full or spare time^ Drtstis tree. 
El lis. Box 203. Cetlsr Oiots. X. C. 

137 PL.\Ns to make money local, msU or- 
der. Particulars free. Elite Co., SM-A 

Grand St., N. Y. 

YOUR mvn business. Big profits, very small 
capitaL National organization teaches, 

lielps, supplies everything. Interesting 

service business. Big demands. Everywhere. 

Americlens. ail K. 7th St.. St. Louis 1. Mo. 

ONLY $7.80 yearly, operates offlee under 
your own name. Co-ui)eratlve Offices. 126 

LexinRloii .Vve., New York. 

LKJI'ID Marble; snow-white, multi-col- 
ored. Glazed. Unglazcd. Composition 

rioriiig. Lifetime wear. Any color. Flexible 

molds. I'iastcr casting. Get Into the big 
money now. Full information given free. 
Write — Ciimpo-T cx. B ox 'X'i-F, .t t. Louis. Mo. 

LEARN Shell jewelry manufacturing. Com- 
plete, simplified home instruction course, 
beautifully illustrated, shows 4.1 styles pins, 
earrings, brooches, sprays, hair ornaments. 
Includes pearlizlng. dyeing, goiding, g low- 
in-dark metbods. no tools needed I Loam- 
cam within a week. Only $1 postpaid In- 
cluding wholesale prices of all raw bm- 
terials. Houge Of Gifts. Box 45S0-A8. Cocal 
Gable s. F la^ 

-VT Home — Your own manufacturing busi- 
ness; making popular $1.00 novelties. 
Cost you :jc to l.'ic. Kverything supidled. 
Write So-Lo Worics. Dept. O-OOl. CuKin- 

n atl. Ohio. 

START Mailorder Book -li..p— Everything 
furnished; publisher cooperation. 2Sc 
brings booklet, exclusire setup, iamtflea. 
exciting ideas. General Publications. 0»- 

slnlng 1 . New York. 

ME ( • H AMCALLY Inclined Men— Own and 
operate general Appliance Repair Shop. 
Complete, illustrated course shows you 
how. Welding. Refrigeration, Motor ra* 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept. 765. 2835 N. Central Ave.. Chicago. 
RI!CA8T old batteries into new. Latest 
achieraments. Battery Laboratories, 
Minneapolis, 

SPECIAX/FT Manofacturtng. the big money 

business that can be operated anywhere, 
start on a very small capital; we supply 
dependable formulas and complete instruc- 
tions; get interesting Free booklet. "Jfoney- 
making Opportunitieii In Specialty Manu- 
facturing." Howard Robinson, Ph. O., 
1300-B S. Ohio St., Sedalia. Mo. 

TYPEWRITER Repairing— Original Course 
— Simplilled Home Study. Weber Tjrpe- 
writer Mechanics Sdiad, Box, 369. Osbon, 

Ohio. 

WHO.V Now! Business Opportunities. Start 
a spare time Mail Order Business. Sand 
for "Dollar Tips", pins "PronMSlre MUl 
Trade". 52 page nuutasine. Tour eontes an 
ready. Send today. OnUf S5e (coin) Post- 
paid. The Bampud Co., Box 1857, Damw 
1. Colorado. 

LIQUID Marl)ie — Colorful, glazed! Molded. 

brushed, sprayed! Composition tloors, 
Rubberlastic Molds. Plastic Homes. Par- 
ticulars free Marbellzlng Swvlee. Ed- 

wardsville, Illinois, 

M.\ XUFA CTTRE Costume .Icwelry At 
Home For Profit. Hobby. Theraphy. Free 
Wholesale Supply Catalogue. Instructions. 
Florida Supply House, Brad c nton. Fla. 

"HOW To Make Simple ^iohls and Plaster 
Plaques." Profitable Business or llobbyl 
Instructive booklet 2,5c. Plastercraft. 1400 
East 43rd St.. Cleveland 3. Ohio. 

AJL\ZE others. Add columns instantly. 

Add faster than adding machine. Free 
deuiis. Matbs InsUtute, Box 638.' Mobile 
4. Ala. 



J. POPULAR 
41 SCIENCE 



Copyrighted material 



ELECTBICAL AppIIan(« Bepalr. Open 
your own shop. Learn house wiring; 
electric motors, vaecum cleantTs, washers, 
etc. Complete iUuatrateU course shows bow. 
IVm Booklet. Paelfle Tnlniiyt SdHwl. Dept. 
AB-1. 7Sl4 S. Bcotdnrv. u» Angeles 3. 
QOM. • 

EXTRA matt M to rsfr Home Sbll Order 
Bnsliien. IMall* Free. Cempbdl Service, 
Vm B. 75. ClereUnd 8, Ohio. 

SYNTHETIC Latex with Xeoprene Im^c for 
niakinR llexlhli' mollis I (iuii k <liyiiit; 1 
Quart 12.00. Gallon $.'>.».">. Full instriu tloiH. 
I'laetlcnft. liU6 E. 43ia »t.. ClvTelaiid 3. 



FEtiLOW Worlters — Down with Bosses — 
8tHrt own business — He . Inilependent — 
Boolclet (li'srrlbing 137 Teiter I'Uns, free. 
P. reducy, 307 Yortt 8t., Jewey City, K. J. 

IIANnY Man— Earn money home npentins 
Commiitiitv •'Flx-If Sliop. Write, Staf* 
foqi, 708 UawUngs. C'aibonaale, 111. 

JLML Order Business can lie your future. 

Same as hundreds udviTtislns in this and 
other piiblirutioris. ■'How To Bullii Your 
Own JIall Order Business" — noted Special- 
ist's 10,000-word Treatise — shows how to 
make It pay. on small-rapltal-stait. S-'ic 
postpaid. SatUf action guaranteed. Maupln 
* llaupln. LaFwrette aH. IndlMii. 

SSSIBmrTE yttamlas, MlnetaU. Health 
Booki. Coneentiatcs, Free Catalog. Na- 
tlonal Prodttcti. Fortland 8, Oregon. 

^^.\KE Money Anywhere. 04-pap:e »>r>ok 
Rives 3110 mailorder plan>; t>nsincss iih as. 
secrets; formulas — 2.'c. Moiic.vba(k Guar- 
imtee. R. Jolui, Box Itl'ili). Milrtaultee. 

START Rlclit. Develop surressfiil. Profit- 
able Miiil I'.usiruss. I'r..' Literature, .lay 

I'ctcrsoM, Box T."i2-.\, Minneapolis 1. ifinn. 

RAISE fish worms small capital, bis pniflt. 
Picture with instructions. Three dollars 

money order. If. \V. Pulton, ITiiO Old Shell 

KoaL Mol)lle 17. Ala. 

PLASTIC Houie.s— Wondcful l)uildinc ma- 
terial. Resurface old liome — l)ullil new 

ones! Colorful! Beautiful! Particulars free. 

Marblelzing Serrlce, Kd w a rdsville, Illinois. 

IF you would like to make $.">,00fl yearly 
In an easily learned office business of your 
own, tend for free details immedlateb'. G. II. 
Cde, Prea.. Syracuse 2. N.Y. 

DI8TBIBVT0B wanted for cigarette llKhter 
mamifactBrer. Bag 8X. Tar tana. Calif. 

E.\RN Tip To $2,000 year. Inventins; simple 
items for special cash niarket.s. Ideas 
only. No patents. Hendricksoii, Argyle 8, 
Wis. 

SIAKE "WonderLink" .Tewelrv. I'rotltaWc 

sideline! Free details. Trial 200 links and 

Instructions, $1 (refundable). Plastic 

Works. 712 Kimball. IMnville 2. 111. 

MOULDS (rubber) made for your model — 
$3.00 up. AIM) original models and moulds. 
Tallance Art Products. 1873 E. 70tli St.. 
Clcreland. Ohio. 

WHOLESALE Distributors. Amnzlnn pat- 
ented screw-holdinfT screw drivers; remove', 
holds. Inserts screws instantly hard-to-Ket-at 

Filaces; 7 models; tremendous market stores, 
artories, big tu-oflts; returnable trial order. 
Write now, Mlllen Mfg., 03G Federal, 
Boston. Mass. 

FRESH Certified. ProducUTe. Inexpensive 
.Names. Free Prospectus. Dixie, King, 
N. Car. 

UAKB 

stamp, 



movies I Details, 
i. Box 392X, Elmlra. N.Y. 



ESTABLISH Frofltable MalUng Bureau at 
home. Rlegal, Sill Harrison, Fbiladelphia 

24. Pa. 

$.-j.00O YEARLY Possible, sellinir books by 
mail. Distributors proposition. Nicliols 
Publishers. Box 831. Pine Bluff .S. Ark . 

FREE Literature-Tested money making 
business ideals. Kelly, 1089— O Coagraln. 
Detroit 9. MlcMiraa 

COPPERIZE Baliy-Shnes. Complete Instruc- 
tions, Tested Sales Plan. Metalloids, Box 
8087-a. Pittsburgh Ifl. Pa. 

OPERATE Name List liusincss By Mail, 
Full or Spare Time. Details Free. R. A. 
UuAndrem. 8 Bolck St., Calais. Maine. 



$6.S0 STABTS TOir. Suite Cleaning Busi- 
ness. Earnings *tao week up possible. 
Write Gansler Specialties, Brldgepcvt 12, 

Ohio. 

IXCllE.VSK Your Kainiiigs ! Operate profit- 
able mull order business from your borne. 
Fall or part Uuw._DeUUs Free. FlMcher 
I1adttcts» SilSS W. TemoB. Iai Angelei 43, 
Calif. 

FREE hot water from sunshine. Build Solar 

Systems. Big money. Virgin territory. No 
competition. Write fur details. Miami Solar 
Water. Box 175. Dep t . L, Coral Gables, Fia. 

TYri:wi!ITER Repairmen urgentb" needed. 

Earn $40 to $.<0 weekly spare time. Our 
l asy to learn home study course tearbes 
!wv to repair typewiitm. Write for fcee 
information. Uousttm Tnwwrlter Bepalr 
Service P.O. Box 63.57. Houston 18, Texas. 

ST.VllT .T clock shop ivhile clock repairinc 
U booming. Our easy to learn home 
study course with pictures and illustratiuns 
teaciies ymi how to repair all kinds of 
clocks. Information free. Houston Clock 
Shop. P.O. Box r.oS'iR. Houston 12. Texas. 

START coin machine route. Buy new ma- 
cidnes. Immediate deliver}'. Prices $3.'i.OO 
to $2.S5.00. Write for circular. Webb Dis- 
tributing Co., Dept. PiiO. (iij, Kedzio Ave.. 
Ciitcagu la. lU. 

QUICK Money t "Repairing Car Batteries". 

At Iwinc! Easy too! Write, Batteryman, 
Granil Juncti<iii. (\iiorado. 

PROFITS JSargain.s make mwiey wltb U3. 

Directory siRms how. 10c. Ualmos, Box 
rJB. Oaklandon, In'liuna. 

SECrillTT AcresI 30 profitable business 
opiNirtunitlC:* for a city lot. Free details. 
GardenvlUe Pulilishers, Gardenvllle 12, New 

York. 

MAKE ticxible molds! Few cents each! 

("■ast iilaques, novelties, buokciids! Free 
sample! IL looker, (i30-R Chestnut. Hamil- 
ton, Ohio. 

PLASTI».;S Molding, forming, casting ex- 
plained in 40 Worksheets (70 Illustrations) 
Ilelialilc home and shop methods. $1. 
Circular free. Plasties Digest, 3937D 
Tracy. Kmisas City 4. Mo. 

J1G.S.\W Owners: Square foot of Ph-\vood 
yields $4f). Write. Woodarts, X-4H, I'.r i ; :e- 
water. Mass. 

START, health business by mall small in- 
vestment. Burke. 1345 Rob son, Taneourer, 

Canada. 

PL^VSTirs Directory lists Wliolcsaiers— 
Retailers t!iou<ands of items. Materials, 
^fol.l.~. M.il'ii;'-, .^iipiili.'-. i\. Plastics 
Digc.-^i. :.i':.:i t 'I'm . i ;^iii.^:is rUy 4, Mo. 
Mc BlllNTiS Yiiii! Hundreds of nioneymaking 
propositions, plans, ideas, tips, wholesale 
supply souircs. magazines. Oardenville 
I'ublislicrs, Gardenville 9, New Y'ork. 

HEALTH First! New Drugless Method. 

D.\'namip techniques; quickly learned. 
Results rnhelieveable. Big earnings operat- 
ing a "Health CorKlltloning Club". Meta- 
baslr. B1I12S-C, Sta. S.. Los Angeles. 

B.\BY Shoes I'reserved. Complete Instruc- 
tlims. Exclusive Blgbts. M. E. Watson. 
Bfllefontaine. Ohio. 

COLOR Concrete with Chemicals. Big 
nioney making Hollywood style pottery, 
l)irdi)aths. without moulds. Wishing- wells, 
siU( < o-rock. beni lies. Marbling, i enicnt water- 
paint. 10c brings sample, literature. Pic- 
tures. Hollyivaad Cementcraft. 3530 Wonder- 
land. llollywiind j<, California. 

LIOriD Ruliher for making flexible molds. 

Literature and Sample free. Chaney. 1180 
E. lUth St., .Taiksonville n, ria. 

M.\KE Strange new plastic Ic pound. 

Makes durable, attractive floors, walls, 
roofs. Build fur half. Bays Laboratory, 
Oklahoma City 0. 

BRONZE baby shoes! Big profits ! New 
field! Details free. Write Opportunity 
Center. Box 319. Long Beach 2. Calif. 

LIQI'ID Marble make in any color. 

Soundproof Plastic Flooring. Flexible 
molds. Cast novelties, plaques, statuary. 
Big Money, your own business. Free Infor- 
mation. Write. Bing Products. SS-BB 
Broad St.. Buston 10, Mass. 



BIC; money silvering mirror?. Easiest meth- 
od, best results. Itunifuld, 5716 Junius, 
Dallas. Texas. 

WAR surplus witbout bidding — ^nenr products 
—stock Items. How to buy. Prices and 
addresses. Information service. Catalog 
Sheets monthly. Details free. Bush BUM, 

Maupln, Tlpp City 34, Ohio. 

DON'T throw it away! There could be « 
fortune in your attic or cellar. Free in- 
formation. Write Ilcsearrli F.ntcrprlscs, 
P.O. Box C29lj. Ilighlandtoun. Ballii.. .Md. 

lO.STABLlSU Modern Mall Order Business. 

Special Dealer proposition. Big profits, 
little work. Details free. Instructions fur- 

iiished. Dee Hill. Pilot Mtn.. N. C. 

INVESTIGATE Mall Selling! What's the 

One Best Thing to Sell. Happily, Honestly, 
Profitably? We Kno\v! Get Free Particulars, 
I'ree Samples. What-To-Do-Shop, Box 1082, 
'I'acoma. Wash. 

POCKET up to 40 of nationally advertised 
price. Radios, houseliold appliances, sport- 
liig goods, etc. Buyers Ring. Landover, Md. 

$2 1.500 BICHEB: Used 
"Schemer" Magazine, Alliance. 

year, $1.00. 4 samples. 30c. 

LIQUID Rul)ber for flexible molds. Pto- 
fessionals use it. Fast build up. Fast 
drying. Less coats. Send for our Illustrated 
booklet on simple mold making 50c. Apex 
I'lastlc Products. 1740 Estes Ave., Chicago. 

SELL By Mail. Particulars Free. Write 
I-Vank J. Artt. lOSUS Harding DrlTt. 
Toledo 9. Ohio. 

20th CENTURY Opportunity, cnpiUIlze 
}-our ability, no selling or canvassing Just 
common sense and will power for financial 

Independciif e. Write t'jdav, Itariy, 57 Central 
Ave., While ^l.ah^. N. V. 

TE.STED Money Making I'lans fur Mail. 

Home, Office, stamp for Details. 8em- 
Tem Service, 21 Wall St.. Nonvalk. Conn. 
Sl'INN lovely Angora Wool into Choice 

yarns, at home, ever^-thing furnished. 
House of Angora, Sprlngflekl. Illinois. 

BOOKKEEPERS: General ledger and tax 
report experience. Operate permanent, 
profitable accounting senlce for the smaller 
business. Part or full time. Slmplllled 
method. Write nmv! L. A. UeU. MM W. 
2.-.th St.. Clevelaml 13. Ohio. 

EXPORT. Import, represent mumftrtonnl 
Deal with South Amarlra. AfMea. Ghlm. 

Europe. War-peiioe time big business. Un- 
crowded fields. I'nllnited OPPortUBlUeS. De- 
posit one dollar for two bulletins. Money re- 
funded if ii.'i.^atislied. S. Beiiko, 24G Fifth 
■\vcnue. Xeu Y ork. 

FAST — .Selling Specialties — Oanesmntae 
lOOO'^r Profit! Gerard, DlStrUNtfOCS, VUl^ 

moiit. West Ylrglnia. 

BIG Moncy-^Iaklng Opportunities. Ftee FtM 
Arts. Donald St.. Peoria, 111. 

SOJIETlflNO New I Super X Red Liquid 
Molding Ruljber. Hot or Cold Casting. 
Sample .lar 2"ic. (Juart >3.lto. Gallon #111.00. 
W. Woolcy, 11 .'> -1I Donal.l, I't'oiia. 111. 

START u protitalde Mail Order Business 
right in your own home. Large earnings. 
Write for free liarticulars. Beicr's, 837-B. 
.Xortli lIolTert St., Betlilelieni. I'a. 

FIN.VNCI.VL success in your own business 
or profession. The art of knowing bow. 
$1.00. Altone's, Houseman BIdg.. (Dept. H.). 

Grand Raphls. Michigan. 

ST.\RT paying mail order business. Detsila 
dime. Clark. Box .liri, Sclieiiectady. N. Y. 

01'ini.\T V. profitable mail order business^ 
C.ocxI opportunity. Details free. E. I<. 
Dawson, Box 4 1, Suiiiiiienlale, Penna. 

MAKE $2.50 liour riflnlHhlng furniture like 
professional. "Mitdt-finish" makes you 
expert. Enormous demand, permanent busi- 
ness. Send $2.00 coiiiiileto instructions. 

^^astcr Finisher, liox 247. Alb any. Ore. 

START home business. New edition. Tested 
plans. formuUs, supply souires. MO PUM 

and Illustrations. Rush name ftir detnis. 

Forest Book Co.. Box 297 N. Ilnllywood. Calif. 

YOU can start profitable mail order buslnesi 
spare time. Free particulars. Alfred Halto- 

man. 314-a WlIlowvFood, Dayton B. Ohio. 
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Copyrighted materia 



CO Into riis an. I iiplinl^tory deidiins ami 
mothproof inn l)iisiiR'.-is. T.\\r.\ double 
prullts M-lIiiit! tlit'Si- twii |jriife>si<iii;ill.v usoj 
DttidiictB to mureii and ImiiU':!. iCusscU- 
. iolinion Co., C lartcflrtd. .Minn. 

LATEX for luakini; tlexible rulilior mouUU. 

TliruURlily lostcil. No ."hrinkuKe. Ci>niplele 
tnitrurtioiis nitli cai-h oiJi-r. Stuiidiani Ilubbcr 
Co.. Box 2U._Slimc'liHm SO, .Mass. 

HA»mV.\UK l!ii.-,hi.>s Is one of the must 
IntercstiiiK iiml prufiuililc of thfiii llo 
Indepemlvnl. You can t-Uirt yuur nwn ittail 
■tore with small investment anil no pi. viuiis 
ezperieiK-e. Ij.onu-word copyriKhliil ti.x.klot 
lelU you how. *l.iifl po-tpald. I'. U. Diuai, 
P.O. Hoi aiT). S a nla .Monii i, C a \\L 

WHT Job Worry » Lt-arn Kloetro-l'lalinK. 

IntmtUna. UlxMjr Publ Bucinen. l*u:it- 
ctid Brlnin full ilctnlls Fn-c. Plater ]Iy>i<-. 
Dipt BC . P.O. Ito 17( 1. Natio na l City. Calif. 

OBOSSKO $10.1100 .Sevin Months! Try in 
your to^vn dftailg $1.00 — UcfunUahle. FrvJ 
and Louis .Ma:>un, \itX GnuHl Ave., K«w 
Haven, C onn. 

OPEB.\TK profitable Mail order businesii on 
$5 capital. Inlormatiiin Free. Uobi'rt Taylor, 
«5 W. Gt . Miami Blvd., IJaylo n, Oh io. 

VOBGING Alu-ad in tfle Weldlns Busint-ss. 
PuUeulwM ifVea. Uale, mAX Point, 

START Your Own Hnslncss In one cvonint:. 
without speelai equipment, inako enough 

Wonder Produrt to net you up to flOO.uo 
■ntt. (tena «1.0« Caili (COO SLtt) for 
idl detillt pun Mltliiit IiwtnictioiM. bike 
_ZiBlMinit«ar, Uept. V.».^ 531 Surf St.. 
14, IlL 

K6S.00 PROFIT fttxn erery $15.00 iiireste^i. 

Standoztl tfervire ^Sgiitta, La Ommce i, 
fcdlana. 

HAVE an oltlee. Many cam np to $,">,000 — 
$15,000 annually. Learn Credit— CoUei'tiou 
Asency bugincs^i by home study i-aurse. Wrliu 
Ibr free bulletin. Franklin Crodit School, 
pept^ r..«i., UoLini.ke T,_Va. 

COXCltKTl-; l^- Arr A I'HiIit.il.K' I'liKluet 
with a well esubli.shed consumer <lcuiun<l. 
Ihla Is your opiwrtunlty to enter The 
OoBcrete PnHluets Field with the minimum 
•quipment exiieiuliturc. It. 8. Heed Co., 
Three Rive rs. .Mich. 

OUTLOOK TerriUc for "•Money"— the new 
book of enUleii opi>ortunitieii. ffloneymakiiiK 
ideas. Email businosiie^, stranKo patents. 
Bush $1 for eopy with cxeluslve dlstribtttars' 
plan. Pyramid I'resj, 21li-8 FlatlMO Bklg., 
Denver 2. C olorado. 

8UB-1L4NI'1'\\CTL"1{1:kS wanted every- 
where. Build ami supply wooden eompo.sting 
•ablnets for our rustomers. to eouvert Karbaire, 
•rguilc wastes, into valuablo fertiliser. Re- 
quest regular literature, or Manufarturer — 
Uealer proposition. Compo. 3014 it. E. 8th, 
Portland 2. Oret;on. 

HAKE "DUT" I'roduits. My Tvn Master 
Formulas shmvs hou'. Literaiuro Free. 
Anmrd Kobinson. Pli.Q.. 130S-B t)o. Ohio, 
aodaUa. Mo. 

A Profltable liusincss of your mvn. Fast 
selllne Ohm Iji Tin- Dark novelties. Xovel- 
tles, 21G0 Blewkcr. lirooklyn 27. N". \. 

BE Successful, attract other.s. "I'riceles.? I'er- 
soDality" book tellA how Sl.iio. Specially. 
B« 43-PS. SiMllon X. Now Y-prk 2:<, K Y. 

HOW To UeToIoi) I'uylne Mail Order Business. 

Bussell's Rerriec, Box 151T-I>S, Grant 820, 
Laredo. Texas. 

CALIFORXI.V "Oolden Bits"— carded nuts, 
candles, shrimp, many other.s — Everybody 
Tour Ca.sh Customer" — card (21 packaeos) 
costs $1.4(1 — you sell SI. So — retails $2.40 — 
Frelpht I'repaiil — <'.0.1). orders accepted — 
OsthofT Co., Ksii,l)lished 188G, Box 315, Ala- 
meda. ralifiirola . 

DOES $l."iO0 yearly "nn tlie side" l>y mail. 

iBlifWt yaot Write, KUajr PubUMMn. Ucr- 
rlB t. lit 

BUILD ftliraele Home*. Tnura. Others. 

Chamherlain. Fltaslmuns Ibilkllns, Pltts- 
burgh 22. Pa. 

SPECIALIZE]) Mull Business Earned $1400 
Monthly. OopyriKhted InHtnictiona, $1.00. 
Wm Board. 331 Fourth. Pittsburgh IS. Pa. 



FOR an esfrcrndy profltable lifetime occupa- 
tion, operate a commercial employment 
atrcncy. easily learned. Details free, iiuiit, 
liux yu8, Uurliniiame 2. Calif. 

WOULD You like shot at .¥20.000 on invest- 
ment of $soir Maybe you've already heard 
of Colorado's fabulous oil boom. I'll lo<ik after 
e\crvtliliik' for you for small pereentace of 
profits: ;;o years experience. Write today. 
D.ver, Is^j Champa, iJeiivci, Colorado. 

WOCLl) you pay 3^; — fir.sf itS'.O made? Ci.lor- 
illiL^-trateil book "500 Odd. .<ucce^.sful i'.n- 
terpri.ses" free! Some otTer iKiasional "'lay 
otr. " Work homo. Expect soinothin;: odd! 
I'acinc, 202 Drake. New Ituchelle, K. Y. 

METAIXIZE Baby Shoes 1 I.*arn this money- 
making business froiii nationally reeocnlzed 
consultant. See Kushner Ad I'UKe 43. 

AT Ldstl A eenulno Storm-Proof ClEarctte, 
ClKar and Pipe Liehtcr that requires no 
fluid of any kind, will not blow out and can't 
Bet out of order. This .Storm-Proof Lighter 
employin;; the char-coal principle, sells on 
hichl jiLst by liKhtint; a eicarclte. If inter- 
ested, here art complete details . . . Storm- 
l'nK)f Lighters come fully ctiaranteed and must 
retail ¥1.00. Voiir di.scount 409 in dOKen lots. 
.">0'r. 3 ilozen and over including terrltor.v. 
Initial 2 sample trial order $1.00, dedurtlhlo 
from timt wholeaale order. 8tanii-]>ioof LiKhtcr 
tU. lae LexlOKtoo Aw., y«r York 10, X. Y. 

BT'BBKB Moulds for owtiw nordtics. Lati-x 
fur inaklnit Mould*. Uie tlwrouRhly tcrfletl 
ami appron-d mmdncta. Eartmt Latex Laboia- 
turies. Box l.'i3, Jtottapan M, Maw. 

SAr.\LL Capital Starts Yoor Own Adxertislns 
.\;;ency, .\\ Home In .spare Time. Ctiuiplele 
Orieratlon Eii)osed. No .stock or Equi|>ment. 
OiHiprtunlty For L.'irKe Eamliuciu l^tamp 
Brines Folder and I'roof. M. ijnydpr. Bos 
4007-A. I'hiladclphla It). Pcnna. 

OPEHATE pnifllable mail order business. 

Good opportunity. Write. Walter Servlco, 
41.'-.9 K. 112111. Cleveland Ohio. 

(il'lCK Sure Money. Tested, .\nnie Blain 
FJanirs. Gca 1$. Pailicr, Xevr Btunswicic, 

N. J. 

I'OSTW.tR Security!! The Greatest IcRltitnate 
plan c\er devisci to socure a bijt maUins 
list and n stream of dimes. Free particulars. 
.Tack Killion. Box 3090 — ttBrmlnal Annex, Los 
Ant!elcs ."il. Ca ll f . 

18.000 P.VTEXTS. royalty free. Boo "Bishop 
Enfc'ineerinK" ad, "Patents", pa«e 51. 
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BUSINESS SERVICE 



GOOD "T'sed" self-instruction educational 
books on all siihlects bought, sold, rented, 
cxchanjied. .s.itisfaction iruaranteeil. Com- 
plete information and 100-pai;e illustrated 
bargain catalos Free! Writi' — Nelson Co., 
Chicago 5. 

TO Whom It May Concern: We will represent 
you In the principal cities of the United 
States; Alaska; Baliamas; Canada; Cuba; 
Europe; Hawaii: Mexico; Newfoundland; New 
Zealand: Nova Seiitia; Panama ; I'liilippines ; 
Puerto Rico; Sooth .\frica and South .\tner- 
Ica. Personal or business assignments $1 per 
hour. James W. Farley. Citizens Bklg., 
Cleveland 14, Ohio. Note: Would appreciate 
hoarlnic from someone wIm wlihea to enter 
this bOBlness In your city. Will tend you as- 
signments Immefllately. References exchanifCU. 
St ate qualificat i ons. 

SICLL Christmas Cards. Box 01, Times 
Square Station. Ne^v Y'ork IS. 

WE will represent you on business or personal 
Interests in principal cities of United 
i^tateik Assisiunents $1 per hour. Afflliaied 
I>ttbU«i> BeiTlcr. Uooicbtan. Mich. (Associates 
wanted. State quaUflcatimi, icfamieei). 



CAMERAS. 
PHOTO SUPPLIES 



lUVE you a enmera. Improve your hol>by 
of photograi>hy and learn how to make 
better pictures. Write today for our latest 
h(H)k catalog and sample copy of American 
Photography, containing articles and pic- 
tures by the world's foremast writers and 
photoRrapbert. Camera House. 603. 3j3 
Kewlmry At. Boston 19, Man. 



PnOTOGR.VPIIY for pleasure or profit. 

l.icarii at l)Ouie. I'ractlcal basic training. 
Long established scbuoL Write for bookleL 
Auerlean ikthoul of PbotoKraphy. 1315 
Mldilgan. l>ept 1748, Chicago 0. 

CASH! Spot ca.sh for cameras, lenses. 

binotnilars, movie and still equipment. 
Send full descrii>tlon for prompt cash offer. 
Over \K years of dependability. Base Cam* 
era Co., Dept. SP. 179 W. Madison tit. 
Chic Hgo 2. 

USEI> Camera Directoix Bos 1031-K, Can- 
ton, Ohio — lists hundreds of War-Bar- 
gain Used Cameras— 33mm, Speed Onph- 
ics. Kodaks. Hollciflex — many othen. Hmid 

25c fur l atest issue. 

M.\SS Says: Trade Cameras? For 36 years 
Bass iias salistlcd ttiousands everywhere! 
Finest equipment arailablo. Always Satis- 
faction Guaranteed Or Vour Sloney Baclcl 
Bass buys 'em. trailcs 'em. Bass Oamens 
Co.. Dept. 8P. 179 W. Madison SW 

Cliicago 2. 

FILJI! Iligh speed. Five ndls. eight ex- 
posuros. postpaid: No. 127 $1.45; 1'20 
fl.73; 620 $1.73: lie S2.00; ClU $2.00. Artex 
Film, Cbton, Kew Jersey. 

FILMS? Fresh? Datetl \'.M». Outdoor type. 

127 — $1.0fl Dozen. 120 or 020 $4. Ml Do/.en. 
110 or OHi $5.41 Dozen. I'ostpaid. "Camera- 
man" 542y 5t h Ave.. New York 19. 

SUBPLU.S Cameras available. Free informa- 
_tlaa. Seymour. 101-U Sherman, Kew 
York 84. 

New Minlran equipment arallablei Vsta 

catalog. Stone, Lunenburg 55. Mass. 
A1)V.\NCKU amateurs anticipating Opening 

business, ama/.ing details. PhOtOgnnber. 

Midland Park. N. .1. 

CAMERAS Enlargers-l'hoto Supplies-Freo 
catalog. Cavalier Camera, 1822 Center, 
Pgh. 19. Pa. 

DARKROOSr Supplies. 5x7 Prtnter, metal 

S15.12. Papers. Chemicals, Tanks, Bn- 
lar;:ers. Dryers, Washers, etc. Free Price 
List. Bulletin, listing' scarce items. Photo- 
Craft Box 470-V. .Tama leu 1. New York. 
PHOTO Finishers. per fhousanil cash paid 

for empty spools 127. 120, 620. 110 and 616. 
Write stating nnantiiics available. Howard 
West. 3 W. 42nd St., New York 18, N. Y. 



CANDY MAKING 



27A 

MEX— Women— -"liveislwdr Likes Candy". 

Learn tj) manufacture jwofoisianallr at 
home. (Our 35th Year). Bagsdale Candles. 

East Orange. N. .T. 



30 CARTOONING, 

SIGN PAINTING, 
DRAWING AIDS 

CARTOON Courses— 22 Easy Lessons. 200 
figure sketches. 25c coin postpaid. Snack- 

Pack Co., 32 K. Georgia, Indianapolis 4. 

"CARTOONS and Drauine," (31 lessons), 
50c! Free Catalog-. S- : - . L ii;, tii,i;rs; 1, 

Mass. 

"UOW To Make Money With Simple Car- 
toons." A hook everyone who likes to 
draw should have. It is Free; no obligation. 
Simply address Cartoonists' Exchange, 
De pt. 1447-C. Pleasant Hill, Ohio. 

MAKE Signs, letters, stencils, 9 complete 
alphabet pattern sets, 3 (ximplete numer- 
al pattom sets and cstaloR $1.00. Sign 
l4tt«r DMtlbutars, P.O. Bos ioi, Mlneola, 
!N. T. 
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CHALK TALK STUNTS 



CHALK Talks. Laugh Producing Program 
$1.00. lUustrated Catalog 10c Cartoon- 
Ut Balda. Oshkosh. Wisconsin, 



33 CHEMICALS & APPARATUS 
LUMINOTTS Paints will glow in dark. Six 
colors. Falrmount Chemical Ca. IM Ub" 
erty St. New York City 0. 

CHEMISTS^ Inventors, Home Experiment- 
ers: LalMntory Glassware made per youT 
BpecUIestlaas, Write Olastube Products. 185 
Acaein An., Bawtbome. Calif, 



Mi>OPULAI 
SCIEflCE 



Copyrighlua iiialLiial 



NXnV 86 Page ehemicBl apparatui order 

book. Complete line of chemical Rlass- 
«are, apparatus and chemicals. Mend 10c 
for this book. Stamlard Science iiupply 
Co.. 1232 y. Paulina St.. Chicago. 

OITKMTSTS — Chemital questions answered. 

Fi ri: i;hi , \\. :\\ ,<y. Minerals. I'lutoz, 
■1'. I-i i. iii I'l.i. t, .\l>v r.iiUiin, Conn. 



CHEMICALS and apparatus 
analytical. and private 
Complete supply serrice for 
Jcbool students. Send Sc for 
M-26, Biuloglral Supply Co., 
Ave., Bochester 7, N.- Y. 



for Industrial, 
laboratories. 
coriesponUence 
cataloft. Dept. 
1176 Ut. Uope 



FBEE Catalog: Chemlatry. minenilogy, 
biolosy, optica. Tcacey Labontorlaa, 
Evanaton, Illlnoig. 

HANDBOOK for Cliemlral Experimenters. 

Hundreds of experiments; Uluslrated: 
QOc. Kxperiment liooklet, 15c. Chemical 
Catalog. 5e. Beadlag SelartlllG COb, Baad- 
lag. Pa. 

THE Room of Winn, home of supplies for 
amateur rhemlata. 8«e Winn's New Idea 
chemical kits and appratus outfits for home 
cxperimentiiin. Send 10c for retail catalog. 
EsUblished 1931. John II. Winn, Dept. 007, 
134 W. 23rd St., New York 11, N.Y. 

C&ESkQCALS, Equipment, Hooks, Ktc. Spe- 
cial Often Free. 1 1 l: 'i t" hniL-al 

8m>ply Co.. Jamestown, 

CHE^nCALS, ounre quantttlea. apparatus, 
catalog 5c. Fleischer*! Idibotatarles, 

Ererett 49. Mass. 

FBEE Catalog: Chemicals, Apparatus, IJar- 
gains. Colonial Chemical, Di'S-3. Brock-. 

tan 28. Mass. 

STUDENTS' Laboratory Supplies. Send 5c 
for CataloR. Mol-Glo Cliemlcul Co.. 
238 Fourth Ave., Brooklyn, N. Y. 
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COIN COLLECTING 



FBEBt Foreign coin, banknote and Coin 
Collectors' Illustrate*! Catalog to ap- 
proval service applicants. Send 3c postage. 
Tatham Coinco.. Springlicld-D.'iO, Mass. 

LARGE Genuine Ancient Roman Coin, 
$1.00. Twenty dllTerent coins. 15 coun- 
tries, $1.00; 50 dllTlTerent coins Allied Na- 
tions f.'i.DO; 40 dlfTerent coins defeated na- 
tions $5.00. Lists Approvals. Dtlinonte. 40 
\V. 18th St., New Yor k 11. 

10 INDIAN Head conti. different dates also 
price list, 40c. SctUlltZ, 1033% Xtcbmod. 

Cincinnati, Ohio. 

FREE! Dutcli Eiist Indies invasion bill! 

With order for mammoth surprise assort- 
ment of Japanese l'hilipi)ine-invaslon cur- 
rency. Over $1,000.00 f;ne value guaranteed. 
Trice $1. Stewart liycrs. Box 187, llay- 

ville. La. 

WILL Fay $10.00 Each For Certain Lincoln 
Pennleal IndUnheada tM-OO; Dimes 
$l.oeO.M. Cataloftie lOe. Federal Coin 
8*1*8. COIumbua. OMa 



SS SIVFKRBNT Coina $1.00. Hany Ekholz, 
Bw M14B. PItUburgh 84. Fa. 

$5. to $500 EACH paid for hunilretls of Old 

or Odd Coins. Send Ten Cents for Il- 
lustrated Coin Book, 4 X G. Guaranteed 
Prices. 40 years In business. Get Posted. 
Coin Exclian g e 2. Loltoy. N. Y. 

445 ANTIOT'E Firearms; 5,000 Bargains: 
Bifle.'i, Cuius, Fossils, Cartridges, Carljiiies, 
tDdiaii Helii's, Antiques, Minerals, Flintlocks, 
Swords. Catalogue — Photographs 25c. llelke, 
Wenona, 111. 

FREE — Coin collectors send for our monthly 
lists. DuBose. Box 093. Atlanta 1, Ga. 

mLL Pay Twice The Value For GoliI Coins. 

Private Collector wants V. S. Gold Coins 
in good condition. Write complete description. 
WUlKi;; tM pv ■_>„•,.! Tiri r W. Cli.iakin, W.y-K 
West i.uth .St., X.-<.v Yiuk City. 



38 CONSULTING ENGINEERS 

QUESTION in plastics? I will answer any 
two quettlooB for $1.00. B. Paulson, 
8886 K. UbmnoA Aw. Chicago 18. UL 
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CURIOS 



PI8T0L FlashliKht. Beautlftd uathil amity 
Postpaid $1.00. (tuentin Plasties, 2134 

Flatbush Ave., Brooklyn 10, N. Y. 
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DETECTIVES 



DETECTIVES— Work liome— Travel. Ex- 
perience unnecessary. Write Wagoner 
P-lS.-j West 86th. K. Y., N. Y. 

DKTKCTIVE Training. PhlUlpa Sewat 
Service. 1917-U North Ketmetn, Chteago 

::9^lliliiois. 

BK .\ DetiiliU' — i^end for price list of self- 
instructional courses at reduced prices. 
PWklna Publloatiana. 800-C Brandcls The- 
atre Bldg., Omaha. Nebr. 

43 DOGS. BIRDS. 
PETS. RABBITS 

A LIVING with Rabbits and Cavies. Mar- 
kets Waiting. &IagazlDe 10c. Book de- 
scribing twenty breeds and magaslne S5c. 
Book and magaxlne (monthly) one rear 
.'•oc. Address Hmall Btodi. Dcpt 5. Pearl 
Ulver. N. Y. 

AXGOK.V Rahbits— Valuable wool! Giant 
chinchillas — iuxurous two-tone furs! 
World's most profltable rahblts. Raised 
an>-%vlicre. Finest pedigreed breeders sup- 
plies. Illustrated literature free. Grln- 
tteails, lAlwiirdsviile , Illinois. 

G 1 : A U A NTEKl ("cTan t Clilncliilla lUbbits. 

I'rollflc. Prolltahle. Most valuable fur. 
Markets fnrnislied. Details Free. Wlllonr 

Brook Fiirm. RWi. Sellersville, Pa. 

RAISE Moneymaking Augora Rabbits. 

Wool $14.00 pound. Plenty markets. Par- 
ttculara bee. White's Babbittr. Lawnnce. 
Kansas. 

.ST. BERNARD Pups: Champion tired 

beauties. Franklin Young, B. 8. Blver* 
head. Long Island, New Y'ork. 

GI^INEA Pigs — easily raised profltable pas- 
time. Big Demand Low feeding cost. 
Small Inrestmmt. Details 8!Se. Olnea Pig 
Farm. 8-3456 W. 116th St.. Chicago 43, 111. 

RAISE Birds For Us. Canaries. Lore Birds. 

Finches and others. Interesting, proflt- 
able spare time work. Breeders supplied. 
Catalog and instructions free. Universal 
Aviaries, 1218 8. Michigan St., South Bend. 
Indiana. "Successors to Tom & Ann." 

SI'OHTSMEN: 200 Pointers. Setters, Straight 

coonersi. ("omblnatioii Hunters, Rabbit and 
Fox lloiiniis. Ueasonable. List Free. Ram- 
sey Creek Kennel s . Ram s ey 2, III. 

R.AISK Guinea IMks. M;ike money at home. 

Big deman<l. Bimklet free. Taylors Cavy 
Farm. Hapcvlllc. Georgia. 

MONEY In Rabbits! — .Spare-time, full-time. 

Interesting information, prieea. literature. 
25c coin. Oilette Rabbltrr, P.O. Box S64SSP. 

Dallas 2, Texas. 

RARE Chinchillas (Not Raljblts). Book 
$2.00. Folder Free. Buy Farms, Box 
r.n-1'. Hayward. Calif. 

RAISE Rabbits, Guinea Pigs. Big Demand. 
Winneld Harrison. Fltagetald, Oa. 



45 DRAFTING INSTRUMENTS 

SAVE on drafting materials. Free catalog. 
Draftamen'a Mupply Co.. 88 North Wells. 

Chicago 6. 

DRAFT8MBN — Aichiteets — Engineers. 
Klemzit Drafting Poirder guarantees you 

cleaner drawings, sharper lines, better 
prints. 25c box. $2.40 dozen. Coates Spe- 
clalttes. 821 Zack St.. Tampa 2, Fla. 
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EDUCATIONAL 
AND INSTRUCTION 



PSYClIOLOCY tearbes al)olit liiliid. lU- 
olo;;y tcaclics about bmly. Bio-l'sycliol- 
ogy teaches about powers of mind over 
bodr. Vse poiren ■abranselous uind. Se- 
lect proper voeatlon. Oronr, Broaden edu- 
cation. Develop personality. Control emo- 
tions. SiKreed. Correspoiulenre. Dept. P. 
Taylor School of Blo-Psychology, Chatta- 
nooga 1. Tennessee. 



GOOD "Used" solf-Instrurtion e<lueatlonaI 

books on all subjects bought, sold, rented, 
exchange<l. Satisfaction guaranteed. Com- 
plete Information and loo-page illustrated 
liargain tataloK I'ri.'e ; \\'t Ue — Xrl ".'i Co., 
riiicago 5. 

CLINICAL I.aboratniv Toclmlcians in great 
demand. Wc train you in your spare 
time, in your own home. You can practice 
while stuUylne. Write for free catalcwue. 
Imperial Technical Institute. Box 078-B, 
AmUn 8, Teaas. 

MEDICAIi. Hypnntttm sad SuggesttonF- 
Lessons in Hypnotism and Saggwttv* 
Therapeutics I'ostpaid 30c Kirk Sales, Bok 

84. Wellington, Ohio. 

EARN $2.).0(( — $.'.11.00 or more. Change your 
future nith a $,") bill. C. D. Jorg, P.O. 
Box 882, Oakland 4, Calif. 

GOVERNMENT Jobs For Veterans! $1506 to 
$2G,>0 year. Many examinations in next 
few months. Unusual o|iportunlt}' I Prepare 
immediately at home. Full particulars Free. 
Write today. Franklin InsUtute. Dept. B>SI. 
Rocheater, K.Y. 

"PRINTING is PiWMSs.*' Fays Blgl Pn- 
pare to get ahead. Writ* foe nee sampH 
lesson today. Intematlanal Scboal af Priat- 
Ing. Dept. JC-66. Boat 884. DaytOB. Ohia 

USED Correspondence Courses, Educational 
and TechnlL-al Books, Bought, Sold, Rented. 
Catalog Free. Educational Exchange, Hen- 
a ga r. A la . 

GOVERNMENT .lobs— 3^Iy self -preparatory. 

home-praetice testa, with Keys, bop 
on make heter grade in examination. WlttS. 
Oziucnt Scliool, "9. St. Lou i s, Mo. 

LOCKSMITII Course. Lock-picking, key- 
fitting, etc, $1.00 prepaid. Miller's Key 
Shop. Canadian. Texas. 

DEFE.\T A boxer. Secret Ju-Jltau detenae. 

Uonudete Instructions 8.'ie. Dr. Malcolw 
Smith, 1104 Union Are.. Montreal >. Caaaaa. 

AMAZE with 8Upcrmemor>-I Facta, llguies. 

names stick like burrs. Write A-17, Shtr 

Books, Box 1210. Chicago. 

UNISCRll'T Universal Shorthand Alphabet 
free. Textl)ook 2jc. Guaranteed Success 
$.'■.00. Jesse L. Cook, Bartotv, Fla. 

WHO? Me? Succeed? Thinking-Alphabet 
helps thouaands. Tibolt. 16A. Phlla. 80. 

WORK For "Unolo Ham"! Commence fU5- 

$220 month. Prepare Now for next exam- 
ination.s. A'ets get preference. Full par- 
ticulars — sample coaching Free! Write today. 
Franklin Institute, Dept. S23, llocbester, 

N. Y. 

OiriCK Exam Preparation. Electrical Quia 
Book— $1.00. Qulzbook Co., Dept. lA, 603 
Brighton Beach Ave., Brooklyn 24. N. Y. 



SIKNTAL Calralatlon, fWIre problems men- 
tally and arrarateljr. Mhort method solu- 
tion to problems guaranteed accurate. Send 
for "The Trick of Mental Calculation." 
$1.00 Postpaid. Kal-Q-Lations, I'.O. Box 
1332. Milwaukee 1. Wis. 



I'OWKltFil. Mental Telepathy. Practical, 
free literature. Elgin, 012 Benton, Nash- 
Yllle 4. Teim. 

UEALTII liooklet "Free"! Become Profes- 
alonal A cw ^tl a. C. Kno i T. I'ewaukee. Wla. 

LG.\RN Piano Tuning. Prepare for Career 

In fascinating profession. 5000. year 
e.i~ily cariu'l. Real se<urity, pleasant easy 
work. No profession Paying so well ran be 
maatered sfi duirkly. Natural Aptitude, de- 
sire to get nlienil chief requlremmta. Pros- 
pectus and full iRfomutton on request. 
Harmony Selio<il of Piano Tuning. Box SSI. 
HarrlsbUrg, I'a. 

i:SED Corresponilence Courses. Educational 
and Technical Books Bought. .Sold, 
Rented, Catalog Free, Educational Exchange, 
Henagar, .Ma. 

TRAINING for railway mail clerk, meat In- 
Rpector, l)order patrol and forestry exams. 
Detail free. Write Delmar Institute, M9, 
Denver. Colorailo. 

READ character at a glance. Free detaila. 
lUUWtOB'i, 418 W. e4tb. Los Angelas 8. 



JULY B| 



LBABX Landscape ralntiriK. From Real 
Paintings. Write. .Iulm Jlayiies, Roe Itu n . itn. 
UOMK StU(l.v coinscs li;iseil nn JIiirv;irl 
CUlMlcs. Inlversity roiiiuiutio:., H.S, .St. 
AUKUStlne, Kla. 



49 ELECTRICAL SUPPLIES 
& EQUIPMENT 



NOW — ^Bepalr your own electrical appli- 
ances with Chanito Self^ieldinK, Kleiiii- 
cal Ueatint;. Klement Flux. Instructions. 
dellTered, price $1.(mi. Stick Jb'orin iM- «h<Ii 
IS.00 ilmen. Clianiti- Sale* CompaiV. 014 

iloath Main. Fo rt Worth . TwtM. 

HLBCTRICAL Apfi Us ore HeiMlr. Optn your 
mm tlMip. L«im hoote wlrlRK; eleririt: 
■Otgn, Tacciini cleancrM. washers, etc 
Onopkte illii-ir.it.-.l (Miirse shoVs 1i'>h-. 
Free booklet, riuiiic Training School. Dept. 
A8-2, tin S. IJiuaJivay. Los Angelei 

Calif. 

BUOKKN — ISurncI imt Klctrital lUatiii;; 

elements quickly rcpalrcil. I'se new aina/.- 
Ins Xlchrorlie I'aste. simply overlap ends 
and turn on current. Family site $1.00 liiU. 
HatlifactliKi Ruaranteed. Armstrons MfK-> 
Boi 861-Y, ai I nnea polis. Minn. 

KLKCTUIC Pencil: Writcs-Kncravcs all 
Metals. $1.00 postpaid. Beyer Wa., 
4."15-C Cottage (Jro\e. ClilcaKO 1,"). 



HOBNS, 21 voli D.C, small. ruRRed con- 
■ttUCtion. Used as warnlnK horni> in air- 
pluiet. Cost Rovernment $3.00. Xew. in 
orieinal carton:*. postpaid. G. Y.. IVar- 
lon. n.'-lS l.',: St.. .lamaica 5, X.Y. 

ELKCTKiC Fansr Make your own. l<i in. 
conrectly balanced Aluminum Fan Blade. 
Bore, ideal on any «ixo motor l/ti — 
1/3 h.p., $3.r>n. IS In. all welded cuard 
adjusted to tit 4 stops on motor, js.uo. 
Adjustable floor standard, 4 — S ft height, 
rlsld, sturd}', $0.00. Table gtundard, uni- 
Terial. fits any motor base. $3.73. Ted 
Bile m a n 1 jr.l No . 3nl St.. Spr ingneM, 1 11. 

ALNirO Masnets Immediate Delivery. 

TciTy Sales Co., n7:!(i S. Detroit Ave., 
Tole<lo n. Oliin. 

A1'PL1.\X("K l■art^: Ueplai .•inont Kleinents: 

Mir ,: Unipl.iti Itrii-ks. W rite I't I'ht I'ir- 
cuhir. A:,-i:iIi'. i i.ix W.ine^tiT 1. Mil--. 

MANUAL on multispeed tltreo phaso induc- 
tion motors $2. no free literature. Klectric 
Genetator Mfg. Co.. 13:13 N. Dale St.. St. 
Patd 8, MlimeioU. 



M EMPLOYMENT BBRVICE 

IXTERESTED Koreicn employment? Thou- 
sands jobs throuKhout notld. Xamcrt and 
addresses over 200 Arms with sample «p- 
pUctlon $1.00. "We aearrb the world" 
Wonder-World Research Bureau, Box 731. 
Oladewatcr. Texas . 

tlOO.OO WEKKLY I'osBll>le Here. For all 
deUnquent accountK received they pay daily 
ftlMi Ue to fl.4l0 ewli. rompany'i name fur- 
Blabed ftir only TMr (Coin I>lease). Leo C. 

Service. P. O. Box 12i;7. itnanofce. Va. 



SI ENGINES. MOTORS, ETC. 

WINDING Data. iistlUK 22.'> motors. alnRle 
UA tiBW turns*. $1.M. Motor Data, Bos 
W81 Kanaai City 3. Mo. 



EIiECTRIC Motors llo Volt A(M)C lllch 
Speed U n.P. $ii.r,o Limitol (piuntity. B. 
Pirce. 1391 Fulton Ave.. Itroiii X. Y. 

iNG IXl". castlncs. Supplies. ("at.iIoKue lOi-. 
Hmvard, P3. 2417 X. Ashland. CbtcaKO. HI. 



52 FARMS, 

OTHER KKAL ESTATE 

GOOD Farms — Handles, Washington. 

Minn.. Montana. Idaho. Oregon. North 
Dakota. DeponUahle rnips, favorable cli- 
mate. Write for Uteiature, liMs desrrlblne 
tjrpieal postwar farm npiwrtunlties. Specify 
which state. J. W. Haw. 120 Northern Pa- 
Clflc By., St. Paul 1. Minn. 

OZARK Lands for All purposes. Actual river 
frontages, n acres $00.00 and upwards. 
Free Hit ami literature. Hubbard. 424H, 
Ave.. KwiMis City 4. Kanaai. 



OZAIIK farms. Liiijic list free. E. Frank, 
Mountain View, .Mo. 

STIldiT S Green Farm Cataln^— over V.m 
bargains — Maine to Florida, west to Cali- 
fornia. Oreuon & WashingtoiL Write Toilay 
for this big liouk. Mailed Free. Stivut 
Realty, 2.'i3-ZB 4ih Ave.. New York lu, 
N. v.. 7 Ho. Dearborn St.. Chicago 3, III.. 
ioZ So. Spring, Log AnKoIei X8. Calif. 

IIOMBSITES — $450 Convenient paymetits. 

California's ttncst Garden Spot. On M"r- 
ro Bay's scenic Shores. Wonderful lish- 
ing bunting. Ixiatlng. Fertile soil, soft 
water. tcrai)erato climate, congenial coin- 
iiiunity. Free Literature. Richard Otto 
C500-Z Hollywood Blvd., Uollj-wood 28. 
Calif. 

CJiOOSE A Good Farm in Canuial Infor- 
mation about excellent oppartunltles In 

farms to flt your needs and capital will lie 
sent X» yoti proinptl.v. State your prefer- 
< iici s in size ami kind of farm, and In what 
jirovince you arc interested. Address In- 
maVrr to IL S. CremreU, Canadian I'aeliie, 
Montreal. 

A SIX Room House, liewM.M Oomplrto. 
Ready for Tou to Move In. 8oe ad on 

page 230; 

OZ.VKK farms resort.s. Free list. Farmflnders, 

1 11. Eureka Sprin!:s. Arkansas. 

OZ.\nK Magazine, Kureka Springs, Arkansas. 
For homeseckers, spnrismcn. Year, $1.00. 



FIELD GLASSES. 
TELESCOPES. ETC. 



BUILD Your Own Beflocting Telescope 
Copy of Instructions lOe. CatalOK Free. 

M.aylloor, Katonah . X. Y. 

TELESCOPES is inch S-tteCtiOO 8 pOWer. 

precision ground polished lenses. Indi- 
vidually packed ?l.r.O. 3<l-ln(h 3-8ectlon 17 
IMiwcr. preclsi'in ground, polished lenses 
including carrying case s2 .'.n. I'nstiiahl. 
Criterion Co.. Dept. I'S. T: i;!:.tii;ll s-.. 

Hart ford, Con n. 

ilEFLKCTIXG Telescopes. itiiiii>kto 

diameter, equaUirially iiinunleii. View 
planets, stars, $10.7.">. Write Skyscopc Co., 
47"i-oth . Vvo., Xew York. 

(10~p6wEU telescope, $2.95. 250 power iiii- 
croscope. $2.45. Also bargains In binoculars 
and surplus lenses. Send for free catalog. 
Brown^eope Co., 24 W. 45th St.. New York. 

TELESCOPES. Real 17 power telescopes 
$2.90. Send $1. deposit, balance C.O.D. 
T'niled. 2:!0i>-l'S Lawrences. Toledo, Ohio. 

ASTItOXOMICAL telescopes. Microscopes. 

Cameras, Binocular*. Bgoks; Bought, sold, 
repaired: Lists IOp: Specify instrument 
wanted. Itasmussen and Recce. 41 Market. 

■\msterdani, X. Y. 

FItKK InHtructlons. Make powerful astonoml- 
eal telesropes at tritlinK <wt. No otdigatinn. 
Clear vision flnislied lenses for astronomical 
tvlcseopes. ItWX $S.O0. 30AX $3.M, 400X 
<4.0o. Cart Jamer, Mannrrllle, y..T. 

TELKStrOPE. IVuvcrful Army t>-pe. (!- 
power, 3 RC<'tlon. all aluminum construc- 
tion, with scientifically grouml loinm. Ions. 
Length closed. 8-ln.. open 15-in. Only $1.'''5 
postpaid. Money-back guarantee. Utica Mail 
Order Cn., 023 Eagle St.. T'tlca. N. \. 
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FRUITS AND FOODS 



WIIKAT Germ T'nescelle<l quality 2^ lbs. 

$1.00 portpald. Uealtb-Wiicat Co., 
Rochester Qc. Y. 
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FOR THE HOME 



GU.VRAXTEED Wrlnser Bolls. Orates. 

FiVepots. Llnintrs. Penssx. Magprodax. 

Roy:il Oik, Midi. 
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FOR INVENTORS 



IX'A'E.NTORS : Avoid unnecessary oipensc. 
Write for free booklet explaining ho^v our 
Consulting and Advisory Service can assist 
you in deriving greatest profit from Inrent- 
ing. Institute of American Inventors, Dept. 
SO-A. 1921! Kye St.. N.W., Washiogton 6, 
D. C. 



IXVE.VTIOXS Uaving profit posslhlUtleS In 
demand by spctltic manufartuteri, COah 
or royalty. Free descriptive booklet, pro- 
tective lUsclosuro form, references, and 
limv to safely disclose an invention fur sale, 
upon request. Invention Reporter, 3A-1110U 
8. Longwood Dr., Chicago 43. 

CASH for practical ideas and inventioni. 
Mr. Ball. BB-044I Pleasant. Chicago. 

IXVEXTOBS — Take prompt steps to pro- 
tect your invention. Delays are danger- 
ous. Get new Free Book, "I'rotect. Finance 
and .Sell Your Invention," and "Invention 
Record" toRD. Preliminary Infwmatlun 
free. Beaxonable fees. Conscientious coun- 
sel. Risy payment plan. Learn how to pro- 
tect and sell your Invention. Write us to- 
day. McMorrow, Itermnn \- Davidson. 
l'atr'<f .\t(r.ri;.>Vi. IKl-J', .\:l.i:ti- 
\Va.-i.i i.;;l^ii 1, i). ' - 

IX'VEXTOHS: Learn now — without obliga- 
tiuu — liow to protect and sell your inven- 
tion. Write fur free "UecorU of Invention" 
form and romitlete instructlona for making 
dls<'losure and eiitabllshing date of your 
Invention. We also send our new free 
"Patent GuWe i»v tlie Inventor", contain- 
ing complete information about patent 
prorodnn and how to sell inveiitlont; 
KlTlng lllustrattous of many successful In- 
ventions; over 150 liasii- mechanical move- 
ments. We assure you prompt, confidential 
service. Delays may be dantierous. Write 
today for your free ."I"atent tJuiJe" and 
"Record of Invention" form. Clarcato A. 
O'Brien & Ilaivey Jacobson. Uegistered 
Patent Attumegnk CSA-U. AdaJU Batldlm. 
Washington. U. C 

"JXVEXTOR'S Guide" free. conUinlng liio 
mccbanlral mnvomcnts. Information 
about patenting, selling inventions. F. B. 
Led erniaiin, 151 Nass au St.. Xew York 7. 

WILL pay cash or high royalty for prac- 
tical InventlORs of small rubber or metal 

articles. J. F. Bent Bubber Co.. 5986 Begent 

St., Hunti ngton Park, Calif. 

IXVENTORSI Have you good patentable 
ideas? Write Mr. Metzllcr, 11 W. 42nd. 
N. Y. 

TUB Inventor who tiellevcs be has a new 
■nd aacAil Inrentton, and aae di advice, 
ahottld consult a competent registered pat- 
ent attomcT. Without obllRation. write for 
full information on how to secure Patents 
and Trademarks. Randolph & Beavers. Beg- 
iKtered Patent Attorneys. 340-li Columbian 
Bldg.. Waahhiirton 1. D. C. 

IXVEXTOBS: We design. Build working 
models and market your Idea or product. 
Gadget DesiRner. 723 Walnut, Room 23-K. 
Philadelpliia *'<. I 'a. 

DEPENDABLE Patent searches $5.00— 
complete with imtent copies. Fnteetlon 
form free. Write Baymond 1^ Bmtth. 
Patent Searcher. 41V-il Bond BalMlBR. 
Washington 5, D. C. (Former U. ». Patent 
Office employee). 

SELL your Invention dire<-t to Manufac- 
turers, says successful Inventor. Names, 
addresses, financial ratlns of Manufac- 
turers any tyi)e product, average list. $3.50. 
Inquiries invited. Inventor's Guide Service. 
JOBeBh Woods. Virvetor. 1S49 YteMto St. 
San FniBctefo Ig, California. 

WANTED: I>niPtlc«l Inventions. Imanton 
Exchange, Besearrli UItIsIor, DO, Hart- 
ford 1. Conn. 

IXV1:NTI)IIS. .My reasonable priced models 
win help soil your patent For informatiwi 
write. Mm KemMb, 84S DEnMiigtaa Ar*.. 
BufTalo 14, y. T. 



59 FORMULAS. PLANS. ETC 

137 MOXEY-maklnR plan<, also formulas 
for salable products. Descriptive booklet 
free. Elite Co., S20-A Grand St.. N. Y. 

FORMULAS — ^AU kinds. Latest money- 
makers; literature Fre& KomlKaL Park 

Ridge. 111. 

ATTO and Farm Plans, that can IM Bade 
for $1.00. List Free. P. iMnrd, T16 Tyler 
St, Oakland. Calif. 

FOBMTJLAS — Latest best Anaylsis. Llt- 
•raturo free. £. Belfort Engineering 
BuUding, Oileaso 6. 
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POPULAR 
SCIENCE 



Copyrighted material' 



"FORMITLAS" — Amazing book shows over 
500 formulas, recipes, secret processes, 
for home use. How to make cosmetics, soap, 
glue. etc. l'a>;c.s. $1.4!). Popular Science, 
Dept. 76-C. 353 4th Ave., N.Y. 10. N.Y. 

KSBD ChemtotD? Fonmilai. Amlyws. 

Ideas. Consulting Scientific Company. 
Bwarthmore, Pa. 

ICEXESS Ire! Colder; Cleaner; Cheaper. 

Instructions 2.1c. Duffy, l)-28, Covington. 

Ky^ 

MODEKX Specialties Irom formulation to 

packaged products. Gaianl, Consultant, 
Falrmount, \V. Va. 

CHSMICAIi analjrela, research, all prodarts; 

Manufarturliv formulas, processes fur- 
nished. 3.5 yean esverlenre. Central Labora- 
tories. Dept. S, 81S David Wtiltncv. Detroit 

26. Mich. 
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FROG RAISING 



TADPOLES make IMCS, tremendous demand. 

lioth make you mimer. 23c brines val- 
nable Information. Chariton Cotp.. Century 
»ldg.. Chicago 4. 
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FUR FARMING 



ORIGINAL Chln-Chln Giant ChlnclUa Rab- 
bits. Valuable Fur, Delicious Meat. 
Easily Raised. I'leasant Pastime. Tremen- 
dous Demand. 8mall Inve;)tment. Large 
Prallt. Willow Brook Farm. B16. Sellers- 
Tllte, PenmylTiala. 



63 GAMES, ENTERTAINMENT 

SIX liest Card Tricks Includes S5.000.00 
Poker Hand. vSend $1.00 todaj. Zeis. 728 

Lesley. Rockford. HI. 

•WIGGLE-Me" Toy Dok — craziest antics! 

Loads of fun for old and young. $1.25 
POStiMld. J. B. Miles, Dept. 8. Box 8«, 
Jackson Heights, N. T. 

YOU Bet! A channe for Young and Old. 

Complete rules and instructions. Play 
"Watch The Blue Room" — $1.00. Tlvianl, 
Marseilles, IlUnoia. 

"DICE Games — How One Alan Beat Them." 

Complete method, bis 8 z U booklet S5c 
Henson. Apt. 3B. 2942 Wayne Ave., 

K ansas City 3, M o. 

KXCITIXG new caril uame. Instructions — 10c. 
Gassman, 171')2 Gallagher, Detroit 12. 



MAGIC Pyramid. Puzzle game sensation for 
1946. 23c coin. Rauaalito Sales Co.. 
Bw 217. Swuallt^ Calif. 
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GARDENING 



TRACE Your family history with "GuUlex"! 
Literature free. Family Ouldei. P.O. 

Box 829. Annapolis, Md. 
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HELP WANTED 



EXPERIMENTERS Demonstrate Jet Pro- 
pulsion, Helicopters to the public. Bush 
name for circulars. Sbflt. P.O. Box 83, 
Sen Lorenao 50. Calif. 

AMBmOrn man. Capable opcratlmt branch 
factory. $3000.00 year. WIrlte all qualiflra- 
tlons. Sheltiin Enterprises, 201 Halladay, 
Jersey City. N. J. 

MAKE up to %'Z'> a ilay sollinK advertising 
specialties. 1>etails free. Steel Adr. Serrlee. 

Box .".901. Richmond ."i. Va. 



69 HIGHGRADE SALESMEN 

I.,ATKX Salesmen: Send $l.f>0 for sales- 
men's sample kit. Brings $6.00. Big sav- 
ings on latex. Wholesale prlcea. Send order 
today. Leo Service. P.O. Box 1267, Roanoke, 

Va. 



70 HOBBIES, COLLECTIONS 



JEWELRY stones removed from rings, etc., 
100 assorted $2.40: 50 laree ones $2.40. 
B. Lnwe. Holland Bufldlon. Bt. lauls 1. Mn. 

COLLECT colorful Army Patches. Pictures, 
Price and saniiilc patch only 10c. In- 
signia Mart, tUa Broadway. N. Y. 



INVENTING can be an interesting and 
pri>rttable hobby. Write for complete par- 
ticulars. Institute of American Inventors, 
Dept. 30-E, 292tt-EFe St. N. W.. Wash- 
Ington 6, D. U. 

"METAL Work"—lKMk shows how to do 
spinning. Inlaying, cutting, etching, plat- 
ing, etc., in metal. A great holiby. 192 
panes, 150 pictures. $2.00. I'opular Science, 
Dept. 76-C, 353 4th Avenue, New York 10, 
N. Y. 

JOIN Hcibby Clique. Correspond, exchange 
with members every^vhere. Free listing. 
Send hobbles, occupation, age. Raymond 
Dow, 2922 164th St., Flushing 24. N. Y. 

UNUSED Match Book Covers. 100 all dif- 
ferent $1.00. 35 Boyal Flash Covers $1.00. 
Free list. Charles Edelmtn, 1311 P East 84, 
Cleveland 3, Ohio. 

BXCLURITE hobby news, cwy lOe, Ram- 
bler Magazine. Box 174-B Btaten Island 
2. N. Y. 

EXCHANGE duplicates. Swappers every- 
where. List 10c particulars free. Box 
2166, Denver 1, Colorado. 

SIGNATURES (47) Nazi War Leaders — 
Exact facsimile on real parchment $1.00. 
Warden Robert Bock. 503 N. eist. Mil- 
waukee 18. Wis. 
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HOME CRAFTSMEN 



WHITTLER'S — ^20 Patterns, instrurtiona, 
X-«eto knif«, wood. U.OO. "Old Whit- 
tie r," 1402 Charles. LeCrone, Wis. 

"ELECTROPLATING"— book «n how to set 
up and operate a complete home electro- 
plating workshop. 200 pages, over 150 dia- 
grams, $2. Popular Science, Dept. 7U-C, 353 
4t h Avenue, Kew York 10, N. Y. 

ALUMINUM can be soldered with ordinary 
soft solder and soldering iron. Send $1.00 
for generous supply o( our new flux. War- 
h aven Industries. East ABWra. N. Y. 

TOY patterns. Circus wagons, trucks, carts. 

pull toys, etc. 35 patterns $1.00. Con- 
tinenul Uomecrafter, 907 Birch. Eau Claire, 
Wlseonsl n. 

PLTAVOOD sssorted sizes, minimum 6" 

souare, (.Ifi sq. Inches). '4" Birch 12 ',4c 
S(iuaro ft. .MahoKany 14 '/4c. Cratage free. 
Minimum order 25 sq. ft. Jean Sizelove, 805 
N. 12th St., Elwoo d, In d. 

JEWELRY Accessories and Findings. Plastic 
and metal pinbacks, screw eyes, clasps, 
chains, rings, etc. Prompt shipping service. 
Complete lists 10c. Doremby Co.. Chisliolm, 
Ma ine. 

LAWN Furniture, Child chair, larger cliuir, 
settee, plenle benches and table. 60c. 
Doll house and furniture SOe. 80 Lawn 
ornaments and novelty patterns, $1.25. 6 
New hanging shelf patterns, $1.2,5. Doll 
Stroller, colonial cradle, table and chairs, 
circus grcnip $1,00. .\11 puilrni-; .•fl.UO. 
Modern Wo<Klcratl, 8at.inaw, .\lnliit;aa. 

NEW Nylon Parachutea, Quilting materials. 
Samples free. Balnbowr. DeCherd. Tenn. 

BUILD and sell Lawn Chairs. Plans $1.00. 
We tell you hmv and where we sell. 

Woodcraft, Danby, Vermont. 

CATALOG: Patterns plywood Novelty Fur- 
niture - Letters - Numerals - Plaques- 
Frames - Weathervanes - Silhouettes - Lawn 
Ornaments. 100 Books Booklet's on 
Crafts & Hobbles, Picture Frame ^loukl- 
ings. Tools, Large line Deral Transfers. 
Other lines. Hundreds articles flnelv il- 
lustrated. Write Wo-Met Shop, Asuburn, 
Georgia. 

"TWELVK-In-One" Tool. See Bishop ad 
Machinery Pag e 54. 

HOUSEWIFE Helpers— Build them for your 
wife or mother. Cookbook Stand — Holds 
book open at any angle for easy readlnK. 

.Spice Rack — Holds approximately sixteen fo:i- 
taliiers. Eliminates searchint;. Full size 
patterns. 25c Each. Woodcraft Plans, P.O. 
Box 13ii, Scdali a. M i.isnori. 

NEW application for gage marker. Tool in- 
scribes parallel lines on wood or metal using 
perpendicular, angular, curved edge as guide. 

steel and dural construction, guide head on 
ball swivel. Tmniediate sliipment $1.88. H. D. 
Co., Huntington Park, Calif. 



>rAKE Dowels Round tenant m iIm 
leoKth noc easily made plans. 220 £ee St.. 

Rock Hill. S. C. * 

MAKE Shell Butterfly Brooch. Floral Sprayl 
Key Chain all for Dollar. Hhell Catalogm 
Free. Dixie Shell Serrlee, Lakeland. Wi*. 

106 NEW never marketed woo<lwnrk patterns 
$3.00. 50 new dilTerent toy patterns $1.50. 
all for $4.00. Katliryn Scliilder. Cresbard. 
S. Dak. 

KNOCKDOWN Cedar Chest Lumber Veneers 
Free I>rlce List. Qiles-Kendall. Box 485, 
HuntsviUa. Alabama. 

LEATHBB Klti, coin purse COe. comb caa* 

Sjc Bulletin 72 lists kits, supplies. Elt 
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INFORMATION 



DRUNKENNESS Is a disease which re- 
ipoada to treatment. Medical skill plus 

human sympathy prove successful with 

liquor and drug cases. CO years esperlancOk 
Write for free booklet. 1'. S. NellOII, Tb» 

Keeley In stitute. D wlgli t, 111. 

INFOKM.\TIU.\ for .>;inKli! people by Human 
Relation Consultant. University Graduate. 
Dr. It. LonK. Box 375. Los Angeles 53. Calif. 

Oil, FIELDS offer good paying pleasant Jobs 
from Itoom Town to city offices. Namek 
aildres.scs, loo companies. List of jotjs and 
pay rates, llesearih. Box 559, Victoria. 
Texas. 

LOOSE False Teeth can be made to fit 
tight, anug, with entirely new Dental 
Plate Liner — made by a Dentist. Do it yvm- 
self. One appUiatlon lasts. New discovery — 
not a paste or powder. Guaranteed to make 
loose dental plali-.-; lit perfectly. Write for 
15 da.v trnil i)\\vx. Si'nd no money. C. N. 
Reese. U. 1). .S,. liox ■i'iSl 'C. Winnetka, 111. 

>IEN; Do you want a professional title and 
earn wliilc learnlnfi 1 Not a scliool or cor- 
respondence course. All information in per- 
sonal letter for one dollar. W. Li. Xeifer. 
Opt., 1301 Elm St., Lebanon, Penna. 



INVENTIONS WANTED 
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W.VNTED — Patented, unpatented inventiont 
having prollt possibilities, all kinds. It 
will sell, reply immediately. Descriptive 
booklet, references, free. Invention Reporter, 
3 1 J - 1 1 1 0 6 S. Longwood Dr., Chicago 43. 

"IN'V'ENTORS: Hundreds of manufacturers 
have requested our assistance in locating 
mstketabto neir Droducts. Compiate in- 
formation, f^ee. Institute of America In- 

ventors. Dept. 30-C, Washington 6. D. C. 
C.\SH for Inventions — Patented. unpat- 
ented. Mr. Ball. BC-9441 Pleasant, Chi- 

INVENTIONS Promoted. Patented or Un- 
patented. Write Adam-Flahet Ca> 188-A 
Enrlght. St. Louis. Mo. 

EARN Up To $2,000 year. Inventing simoto 
items for special casn maikets. Ideas only. 

No patents. Hendrlckson, Argyle 8-A, Wis. 



INVKNTOHS: We have a market for worth- 
wliilc pro<lucts. Write for our sales plan. 
VisioneeriiiK. Inc.. Dept. V. SecuHly Bidg.. 
West Bend. Wisconsin. 

IN'VEN'TIONS and Desiicns Wanted At 
Once. Patented or Uniiatented. Cash or 

royalty. John D. & Son. Dept. AA, 140 
Spruce .'«t. . Bridgeport 5, Conn. 

ll.WE You An Idea? Have plant — need 
something we can make, liquids, pastes or 
powders for institutional or industrial use. 
Will finance and protect to your satisfaction. 
Rubber City )lfg. Co., 8511 Casslns Ave.. 
Cleveland 5, Ohio. 
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JEWELRY 



"JEWELRY, Oem Catting, Metalcraft". 

Fascinating designs for hobbies and 
nuineyniakin;; onMTtunltlcs. New complete 
illustrated book covers cutting, polishing, 
mounting gems, netal. Jewelry wRk ate. 
287 pages, $2.95 postpaid. Money back 
guarantee. We supply tools, materials at 
lowest cost. Modern Technical Book Co.. 
Dept. MS, 50 W. 42nd St.. New York 18. 



JULY 
1946 3d 



MAXUFACTITRE Cnstumo Jewelry At 
Home For I'roflt, Hobliy. Therapy. Froe 
Wholesale Supply CataliiRue. Instructions. 
Florida SuppI y^ lou<e. Bratlenlnn. I'la. 
JBWELRT findingi. rhaln. links, etc. 

Metal and riastir. flend dime for c«U1or. 
Oewite Satien, 154 Naaiau SL. Kew York 

City • 

SHELL Jewelry, made at hiime, directions, 
earring clips, pinhaik, plastics and Sliells, 
for one set. Seiul only $1.00 to Williams 
Shells, r.O. Box Sil.'i."i, Sulpliur Sprinjis. Fla. 



77 



LANGUAGE OUTFITS 



S9 LANGUAGES Ijy LInguaphone. Russian. 

Spanlali. Portuguese — Direct conversa- 
tional method for masterlns any language 
qulcfcb*. eaally. mrrertly at name, t^end f»r 
free book. LInguaphone luUUiU. 51 BCA 
Bhte.. Neir Yerfc. CI 7-0830. 
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LEGAL DIRECTORT 



JIKXICAX I.;iu T'ractiLC, L. GonzaleS. BOX 

V.\ I'a.-o. Tex. 

80 MACHINERY, 

TOOLS, SUPPLIES 



WASHING Machine and Vacuum Cleaner 
parts. Andy's 432.'> N . Ottowa. Chlcaga 
DBILL~OUlNUEK— Grinds drills to fac- 
tory ac 'iracy. Calipers with direct reail- 
Ing scales. Circle cutters. Ne»v Tool grind- 
er. Lowest prices. Free literature. Factory. 

811-A_East 3Ut._Kansa3 Cily 3.^Io^ 

KKW application for gage marker. Tixl in- 
wrlbes parallel lines on wood or metal using 
porpendlrular, angular, curved eilge as guide. 
Steel and dural construction, guide heid on 
ball swivel. IminetliMte .shipment $1.98. H. D. 
Co., Huntington Park. Calif. 
EQUIP your home workshop qulrkly, efltt- 
clentl>. economically by building your own 
JIlll, Shaper. Urllipress, Vise. .Jointer or 
ether metal and wo idwurkiiiK tools. Lewis 
Caslnga and Materials are ready to tinisli, 
detailed BlBcprlnta $how hmv. send loc to 
mer cost e( matling new Catalog describing 
23 Items. Learli MarlUne Tool Co.. P. O. B;ix 
nr., sutlon A. Dept. S-66. Lut Anselea 81. 

Calif. 

DRILL Grind. r for Twist Drills $2.95. and 
other Cruftsnien'8 tools. See ad on page 248. 

'mvELVE-ln-One" prerlatoo touL Fine 
tempered steel. Fits in vest porlcet. In- 
cludes adjustable nut wrench. alligator 
wrench, strew driver, hie, Rlass cutter, wire 
stripper, staple and tack puller, straight edge, 
■agnet, rule, knife aharpener. bottle-opener 
. . . aU la ene unit, |1. postpaid, guaranteed. 
Blihop Bitlneering, 111 W. Washington. 
ChltagB. 
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MAGIC TRICKS. 
PUZZLES, ETC. 



11AGICIAN8', Gamblers' secrets exposed. 

Cards, Dice. Punchboards. Slot Machine. 
Catalog W. Book Co.. Bos 671. Bb I«ttlB 

1, MO; 

WORLD'S Urgeat prareMloaal magic ihop 

keeps you in tourh with latest tricks. 
To receive mailings send 2'>c for ne^v cata- 
log. Holdens. P-220 W. 42nd St.. New York. 



BE a Magician. Large professional magic 
catalog of latest tricks. 25c. Ireland. 
F-109 North Dearborn. Chicago. 

MAGNETIC "Tricky Dogs" Sample SOeJ 
Dozen $2.00. "Hum-A-Zoo" Musical 
Novelty Sample 1.1c. dozen $1.10. "Spook 
Kat" Party Game. Sample 25c. "Lumi- 
nous" Ink. Sample 30c. Kant, 323 Third. 

Pittsburgh 2 J. I'a. 

AMAZE and inv.stlfy your friends with 
highest quality magic. New catalogue 25c 
coin. Mazda Ma g ic Co., Mt. Sterling. Kj.'. 
VANIsniKG Quarter and CaUlog _2.9c 
Sterling Magic. B« 191, Bayal Oak. 
Mich. 

FBEEI Large Catalog of magical apparatus 
if you remit 2.'>c for "Magic is Fun" 
Magaaine. Bobblna Co.. US-F W. 48nd St., 
Keir Yo%. 



500 TRICKS yon can do! Douglas' famous 
Catalog of 500 Tricks, now only 10 
cents. America's fastest service on magic 
for pocket, parlor. stage. professional, 
amateur. Dou g las' Maglcland. Dallas. Texas. 

DOIXAB Magle 8et Free with Catalog 85c. 
4jM-K. OeraMMowi, Philadelphia. 

GIANT Fun Package t 48 Tricks. Jokes, 
Novelties, $1.00. S06N15. Philadelphia^ 



MAGICAL Catalog over 300 Wonders of 
Pocket. Parlor. Club anl Slaee Tricks. 
Sensations Mental Acts. Escapes, for amuse- 
ment entertainment or Profit. Big Illustrated 
Catalog 25c refunded first order. "The 
Magician", 2463-D Kensington Ave., Phila. 
25, Pa. 

FLOATING Cigarette Trick — Cigarette 
Floata In Air. with liutnict'oa*. Dime. 
J. Eastwood. Box 623 l*arkenl»ur«. W. Va. 

"THE Fakir ' Monthly Magazine for Magi- 
cians. Copy 25c. Subscription $2.00. 
Joseph Rachun, 114 Grand St.. Brooklyn 
11. N. Y. 

MAGIC: Big liiO page Illustrated Catalog. 

latest Magic Goods, 25c. For over 1/3 
century we have supplied Professional as 
well as Beginner. Chicago Magic Co., 2300 
N. Mason. Chicago 39. 

ESC.\PE handcuffs, trunk, vault, rope, etc. 

Instructions SSe. IlUngtca 418 W. 64tli. 
Los Angeles 8. 

ELECTBIC Fun! 200 stunts. 110 volts. 
$ 1. Cutt in g, Campbell 3. Calif. 

TRICKS. Secrets, card.^, punchboards. etc. 

explainpil. Big illustrated circular free. 
Ma.k. l!i)\ 1 278-P, San Franc isco. 

TlI.VVKil.-^: Quality Magic since 1907. Sen.l 
25c for current Catalog. Free Lists. Secrets 
Twelve Illuslonettea {1.00. Sample Genii 
Magic Magazine 30e. Thayer Mfg. Co., 812 
8. La Brea Ave., Los Angeles 36. Calif. 

SENSATIONAL Spirit EtTects. Mind Reading 
and Handcuff Escapes Literature for Stamp. 
Frank Wilbur. 1048 Dickens, Chicago 14. 

EASY Tricks Make You Popular. Send 10c 
for list instructions and trick. NehL 728 
Fountain, Allentotvn, Pa. Don't Hesitate — 
Investigate. ^ 

NEW simplified card tricka anuxing lelf- 
working bafHers 81.00 poatlMld. The 
Roundtree Agency, SS9 EUlott St., Blver 

Rouge 18. Mich. 

OVER 500 Magic Books and Tricks In our 
New lOc Catalogue. All new books, stocke<l. 
Magic Store, MlnneapolU 2. Minn. 



MAGNETS 
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MANUFACTURING 



MODELS, small lot manufacturlnK, met- 
als, plastli^ etc MUbum. Burlington. 

Kentucky. 

SIODELS, small lot manufacturing, metals, 
plastics, etc. Mllbum, Burlington, Kentucky. 
PLASTIC Molding ami Fabricating— Any 

Item or quantity. Plastic Products Co., 

Depf PS-2 L'll 7th S. V... V:\nXm\. OIil.). 
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MILK GOATS 
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MILITARY INSIGNIA 
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MAGNET. "Alnico" 4 oz. Horsesiioe, pow- 
erful (lifts about 5 lbs.). $1.00 Postpaid. 
Ross, 6 8 W. Broadway. New York 7, N. Y. 

ALNICO. Four powerful magnets $1.00 Ex- 
ceptional value. Lift 30 times their 
weight! Literature free. Bonald Eyrich, 
Bog 840, MUwaukee, Wto. 



MONEY from dairy goats I Booklet free. 

Introductory 5- month subscription to 
leading magazine 25c. Dairy Goat Journal. 
Dept. 668, Columbia, Missouri. 



MILITABT Medala, eooratlons. Enameled 
orders bought — lold. Collectlona Pur- 
chased. Kenneth Le*, 628 Security Bklg., 

Glendale 3. Calif. 

FOREIGN decoration ribbons, list, aample, 
20c. Assorted Insignia packet, folder. 
$1.00. Inalgnlacratt. S36-S8tb Are., N. W.. 
Calgary. Canada. 



jnLITARY Inslgnlaa: 22 different for $1.00 
(Value $4. GO) Introductory offer, never 
before equalled. Prices and Insignia Guide 
lOe; ian»le 8e. HobbyguUd. SUC W. tttA 
St., Kew T«k. 



85 MINERALS 

& PRECIOUS STONES 

12 ROUGH Red Garnets 36 Gram $2.40. 

Cut Australia Green Garnet Brilliant 
$3.00. Finest cut optical prism 1% Inch 
$3 nil. Federal tax included. Emcat Meier, 
ciuinh St. Annei, P.O. Box 802, New 
York S,_N Y^ 

"GKNl'lNE" Arizona Rubles (Garnets) 
Send quarter for packet. Mineral Speci- 
mens Co., Box 2(;51. I'lioenlx. Arizona. 

GEM Cutters Jade $1.00 oz. 2 Moss Agate 
83c. Algae Agate Chalcedony Turrlttela 
Jame r $1. 00 lb. Oem House, Caaper, Wyonlng. 

WYOMING Jade: One square Jach each of 
Light Green and Black. One aanarc iiuh 
Dinnasaur Carnclian. 4 Oemmy Sweetwater 
Moss Agates. All for $1.00. Money bark 
Guarantee Jade ^: Agate Mfg. Co., Box 
166, Casp er. W yomi ng. 

GE.MS. precious and scnii-precious, all 
genuine, from world wide sources. Deal 
dlra^ no ancliaad. lave aioney. Caulag 
lOe. mil Co.. Boute 7-K. Salem. Oregew. 
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MISCELLANEOUS 



GOOD "Used" self- Instruction educational 
books on all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 
plete Information and Ino-page illustrated 
bargain catalog Free! Write — Nelson Co., 
Chicago 5. 

DRUNKENNESS Is a disease which re- 
flMMidi to treatment. Medical iklll pUia 
human lynMtky pttn-e auoeeiitfui with liquor 
and drug eases. 60 years ezperlenre. 
Write for free booklet. P. s. KelMia. The 

Keeley Institute. Dwlght. III. 

HYPNOTIZE anyone! Get the most perfect, 
easily learned, modern srientiflc course 
of "Genuine Hypnotism" In the world" 
Fully illustrated. Only $1.00. Money back 
guarantee. Fowler, Soldiers Field, Boston 
63. Mass^ 

TlfE Lord's Coming! Get dozens free 
proofs. Write quickly. International 
Evangelism, Box 263-P.S., Duluth, Minn. 
FREE Information! Locates thousands 
scarce bargain merchandlaa. DnigglM, Boa 
1279-S, Joliot, lU. 



MEXICAN Jumping Beau. DoM Ke, 
hundred $1.00. thoaiand $S.OO. Mexican 
Products Co. , 12 6 N. Main, Tulia 8. Okla. 

ME3>ICAL Laboratory Technicians In great 
demand. We train you In your spare 
time, in your oivn home. You can practice 
while studying.. Write for free catalogue. 
Imperial Technical Inatltuta. Box 973-S. 
Austin 5, Teiaa. 

EXPRESS Wagon Chassis all steel. Disc 
wheels rubber tires $5.95 wholesale pi lees 
on application. Paradise Craftsmen, Box 
08. Bradley B each . N. J. 

UNnSTTAL Novelties, samples lOc. Modem. 
Box 2, Statio n B. New York 2. 

ALINICOV "Magic Magnets", most power- 
ful steel, defy gravity, through wood, 
glass. Useful tool, stunts, gift. 1" long, 2 
for $1.00. Also "Toothpick Magnets" 8 for 
$1.00; "Maxlc Wand". 8 for $1.00. Eljay, 
Bex 8 »1, Kwrarit 1, K. JT. 

ELECTRIC Pencil: Professional size. Writes 
and Engraves all metals, precision built. 
$1.00 Postpaid. Reb Industries, Box 265-Y, 
Elmhu rs t . 1 1 1. 

NAMEPLATES— glass bead letters on board 
to match house trim. ReflectB llghta. 
Weatherproof. 23c letter $2.00 mlBlatum. 

PlacArt Co.. Round Lake. 111. 

LONG Life, 4,000 play phono needle. $1.50 
List. Your cost $1.00. Precise Eletronlc 

Service. 4 Luna Lane. Middletown. Pa. 

BE A I TIF I fly "oil colored S/IO enlarge nient 
of your negative, f'.' '10 I,.ikr> Photo 

Studio, Round Lake. lU- 

STAG. Book Matrhca. 10 for $1.00. lAgaa 
Mortfty Co.. Belltfootalno. Obln. 
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POPULAR 
SCIENCE 



Copyrighted material 
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MAKK Your Own Plastnpl:it'' print inc ruts. 

Simple, easy proiess. i'lastoplate, ArKyle 
2. Wis. 

MECHANICAL Drawing Ingtruments-Veero, 
4 place. ouaMCt. pnciafam set, brand new 
In lined case, value <12.50. Special, $7.25 — 

Deltzgen 11 plcie Set. $10.00 — Charvos 9 
piece Set. $S.5M. Army Surplus Slide Itules, 
slightly used, 75c eaeh Hull Auto Compass, 
for aecurate road dlrectiun, brand new, 
12.50. Brand new foldini,' valise knapsacks 
made of liea\y olive ureon duck, lieavily 
liuund and reinforced, reiiellent to lire or 
xvater. Inside 3 larne snap fastened pockets, 
liciivy \velil)cd straps, liand and shiiulder 
tiaiiiiles. size opened 22" x 54", closed 
22" rolled. Useful to Hunters, Boy Scouts, 
Hikers and for all traveling use. A $7.50 
value. Special $2.25 postpaid. Forward 
money with order. Ko. C.O.D. •hlpioenti. 
I'ulillc Sport BlMiM, 13 8. lOth. PbUa- 
delphia. Pa. 

INTENTION For Sale — Marluiiible, Incom- 
parable Victory Puzzle — Educational Highly 
Entertaining fw tb« FainUy. Pactleulartar In- 
ttreating to Reciult* In LetMin Ttntt. wHta. 
Alfred HlrwU. 17ltt K. «tli St. im< 
WMifcee 12. Wit. 

MAKE delicious Caramelcorn, Marshinallows, 
Cliecsccorn. tliree guaranteed formulas, 
$1.00. Frank SliUling, lOlT-S Kuubcr, 

ronton 6, Ohio. 

11% MILES of Wire for $4.9."). Dozens of 
uses. 8 lbs. breaking Strain. Kustproof 
Bethanized Steel. Uovornuient surplus. 
Orders filled Immediately. Tlic A. Itachand 
Co.. N. Adams, Mass. 

KILL All Weeds with 2000 degree flame, 
famous tire gun sterilizes, thawt. Inciner- 
ates, disinfects. Works like blow torch, 

burns kerosene, mostly air. Ec-onomlcal, 
siife, sure. Free literature tells how. Write 
Si ne Kquipmciit. S3~ti. (tuakcrtotvn. Pa. 

FRKK literature how to locate buried 
treasure and minerals. Fislier Labora- 
tnry. Palo Alto, Calif. 

MAKE Arc Welders, Povrer Hacksaws, 
Power Mowers. BuppUM. Bntgenon's 
Serrlce, Canton. Kansaa. 

ANALYZE any handwriting. Gr.iphorhart. 25c. 

llllngton's, 418 W. 64th. Los Angeles 3. 
SOLID Gold discharge emtilcms $:t.00 — 

Gold filled $2.00. Mlmeograpli Machines 
*9.0r). $22.50. $32.50. 7 column adding 
Macliines $12.95. Expansion Watcli )i:inds 
SI. 00. Art, S20B Slieridan, Chicago 

riKEWORKS, any time, any quantity, newest 
ideas highest quality, best values. Giant 
salutes, aerial bombs, skyscreamcrs, battle-in- 
the cloudi. new Jet-piaiNilslon plane rocket. 
IM plere comblnatUm offer $4.95. HatMaetlon 
guaranteed. Write for bUi new catalog. 
Banaer_ yireworfca Dep t. 37. Toledo, <Milo. 

BrTTER Flavor, lOO profit. Particulars 
free. II. B. Maxwell. Ilonie, N. Y. 

LIVE Rahv Alligators ^S.nil Postpaid. Also 
Genuine Alligator Belts .M:i«lc Nov- 

elty^ 37^ Wash inKton^>liami_Beach31^Fla. 
RAKE bixik information. Circular Free. 
Robert Cannon. 37-50 86th St., Jackson 

HelK hta. K. Y . 

NOW, the Ttalble Shave— with "U-X". 

Shave In two minutes, without soap, cream, 
lather or brush. Bee what You're shaving. 
Just rub U-X ■tick on fare, wash off and 
ahaTe— for the cleanest, nnootlieat ahavc 
you're ever had. T'nbellevablet Send $1.00 
for two sticks — (1 months supply. Aloney-hack 
guarantee if nut cdinplclclv satisfied. Slnan 
Sale s Sen ice. Dept. PS-2. siatcn Island G. N^V. 

DOG Identification Tags 5nc. Send for 
illustration. Frank Miclialudne, 3200 

Bastwewl Atb., Chlrago 25, 111. 

WE do nickel and chromium Plating. Glnbo 
Co.. Fitzgerald, Oa. 

EARN Money Repairing Radios. Beginners 
Instructions 35e. "Radio", Box 311-G, 
Benton Ilarlior. Mich. 

MEXICAN Minlatini' Potlei-y. Oasaca and 
Guadalajara. BiilUlin. IMcxican l^oducts 

Co.. 126 N. Main. Tulsa 3. Okla. 

COLLARFIX: Preserves shlrtcollar neatness. 
l\ro paJn 25c. Hen ProducU. CoUinsville 1, 



RECEIVE MoneymakinR Opportunltlet, Malls, 
Samples, OataloKS. Magazines. Your name 
in tlH)usand mailing lists. 25c Olassmine, 
1U54 Amsterdam Ave., New York 3l. 

ALLIGATOR Goods. Alligator Bags $15.00, 

?2."i.oo. $35.00; Change Purses $2.00; Bill- 
fold $7.00; Belt $3,00; Maracas $1.00 Pair. 
Pair Cuban Rumba 4^^" $2.00, 5'4" $3.00. 
Moiscs Roilrigiicy.. Box 2407. Havana, Cuba. 

OUTDOOR Fircplaie ca.stiron giates and 
grills, size lUx24, $4.00 eacli. F.O.B. 
15 plans free with each aet. Plans alone $1.00. 
Pik-nik Fireplace Ca. Bos 1805-Jl. Aoder- 

,son. Indiana. 

ATTENTION Gas and Garage attendants. 

Modern Motor tune up, simpUlles and 
nnalyzK'S cars tlie time saving way. Rush 
$1.10 fur yours. Modem Motor Charts, Box 
«U2. Trenton 4, N. J. 

MKCILVNICAIj Construction Engineer desires 

represent .American firm in Belgium nr all 
Europe. Formeily Director General for impor- 
tant Belgium flrni. Write to Plnget, 282 Rue 
Hu Ncyer. Brussellea, BelKiam. 



8T MODELS, MODEL SPPPLIM 

SHIP & Yaclit Model Fittings and blue- 
prints. Hundreds of items to choose from. 
Send 25c for new illustrated catalog. .\. J. 
Fislier. 1002 Etowah Ave., Dept. .s. Boyal 
Oak, Mich. 

MOST complete Illustrated Catalog — "O- 
HO OO" Mo<lel Railroad Parts ever 
published. Send 5c for mailing. Selly. 1377 
Gates Ave., Dc|)t. S.'U, Brooklyn, N. Y. 

SHIP Model and yacht supplies, complete 
large 64 page catalogue, 25e. Wm. Wild, 
510 E. 11th St., New York City. 

MODEL Engine Catalog. Railroad Sup- 
plies. 25c. Refunded. Slmonsen. 1*3054 

Greenvlew, Chicago 13. 

"MODEL Railways" — book with siniiile in- 
structions for building, laying out. oper- 
ating a complete model railway. 250 pages, 
305 diagrams and charts. $2. I'opular 
Science Dept. 70-C 353 4th Ave., New 
York 10, N. Y. 

"SHIP Mmlel Making"— Iwiik fllletl with 
complete plans for making any type gal- 
leon, rlipper ship, etc. Nautical glossary. 
193 pages, 133 pictures, $1. I'opular Science, 
Dept. 7t;-C, 353 4th Ave., New York 10. N.Y. 

MODiX Ship Builders! Are you looking 
for aullicnlic. precision ship models? 
Send fur richly illustrated fully descrii)tive 
catalot:ue In full color of famous ships of 
all kinds. Onl.^ lOe. Marine Model Co. Inc., 
Dep t. C-19, H alesite, Huntint on, N, Y. 

CATALOGS (Ilhistrate<l) for M(KicIlersI Air- 
planes, 60 page book on Solids. Features 
construction data, specifications, camouflag- 
ing, 15e. Railroads: 128 page 'HO' guide. 
Equii)ment, acces.sorles. fittings. 25c (Includes 
refund coupon). Send coin or stamps fur 
each profusely illustrated catalug desired. 
Polk'a "Nations Leadint: II I i , K i . ' 
8H-P Fifth Ave.. N.Y.C. 1. 

SHIP model kits and tiitings. Complete 
line Fisher model yacht e(|ulpment. All 
Boucher. Fisher, Marine Mtxlcl and Ideal 
Kits, fittings ami blueprints at standard 
prieea. Sfost complete stock In New Eng- 
land. Send 10c for prlre lists. James Bliss 
& Co., Inc.. 220 State St., Boston. Mass. 

Railway models, complete line. Large 
"iitalogue: Condiined IIO and O guage, 2.5c, 

Walthcrs. 209 Erie, Milwaukee 2, Wisconsin. 

BIO Illustrated model engine catalog loe. 
Active Products & Supply Co., 53 W. 

Jackson, Chicago 4. 

C.\UVE It from serap lumber $1.00. Bine- 
prints and Description for Model Aiilo- 
mobile. Paragon Kngineering Corp., 4031 
Goodwin .Vve. , Los .\ngeles 20. Calif. 

BBAMH Gears and Model Supplies, send lOe 
_for eatalog. Pierce Model Works, Tlnley 
Parit. 111. 

FLT— Powered Plane— Beal mn<1el plane 

uses housefiv for engine. Simple Instruc- 
tions Willi (■..rnidctc iilans $1. Earl Enlcr- 
prises. Hnx 9204S. Los .\ngeles 5, Calif. 
RADIO Control, 10 tube unit, Revolutionary 

Design. Write for details. Box 1097, 
N. Y. 8. N. T. 



AIRPLANE Models, complete line, 68 page 

master mmlel airplane and gas model cata- 
logue 25c (includes refund coujion). (Jeneral 
Modelcraft Company 1*1-17 S7 173rd St., 
Jamaica _3, N. Y. 

STEAM or Compressed Air Engine Rotary 
valve high speed single cylinder 7/10 liore 
9/lti stroke. Will poNver small boats ETC 
Complete Engine Assembled $5.00 blue print 

J 1.00 Parts list dime. Ainstoy Ufg. Co.. 
'.0. Box 2038. St. Loui s . Mo. 

UOUEL Ford ears And other makes. Catalog 
23c Model Autos. Hemingway, S. C. 

THREE Balsa fusehige or piepellor blo^ 
IVixlUx?". Postpaid with lUt or Other 
sizes. .Schalk. 3274 Decatur, NetT York 67. 

BALS.\ Wo(k1, Cut to your order. Send dime 
for list. Milwaukee Models, 2047 K. 30 St.. 

Milwaukee 10, Wis. 

R.MLWAY models, complete line, new 128 
page catalog, O, Ho. gauge 25c Waltben. 
209 Eric, Milwaukee 2 Wisconsin. 

MAKE year own Model Motor for Plane. Boat. 
Blue Prints 50c Steffey, 120 Wrtwtcr. Ban 

Fr;ini-isco. Talif. 
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MONEY MAKING 
OPPORTUNITIES 



DETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free. Wagoner. 
P-125, West 86th. K. Y., K. Y. . 

LKARN Metasclenre. Remarkable drugless 

healing. No manipulation. No apparatus. 
TnlHdie\calde simplicity and results. Inex- 
pensive correspondence course. Write Meta- 

science. He Land, Florida. , 

ELITE Collection describes 137 money- 
making plans; local, mall order. Parti- 
culars free Elite Co.. 220-A Grand St. 

MEtMlANICALLY Indined Men— own and 
operate general Appliance Repair shop. 
Complete. illustrated course shows you 
limv. Welding, Refrigeration. Motor re- 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
De pt. 1465, 2835 N. Central Ave.. Chicago. 

NrANVFACTUKE Costume Jewelry At 
Home For l»roat. Hobby, Therapy. Free 

Wholesale Supply Catalogue. Instructions. 
Florida Supply House, Bradentown. Fla. 
BL'Y Articles wholesale. Make money by 
mall. Formulas. Trade Secrets, Litera- 
ture free. Massey, 61 Sterling, Franklin. 
New Jersey. 

1001 MONTIT Making Ideas for everybody. 

Write. Neuway institute. Box 5463, Chl- 

ca go._l 1 1^ 

WIN Contest Money. General Contest Bul- 
letin shoivs how. 15 Big pages of hcliis. 
Many current contests listed. Sample 25c 
General Contest Bulletin, 1U09-A East Sth, 
Duluth 5, Mlrni. 

200 MONEY Making Deals. Plans. Hare 
fornuilas. Schemes. Folio Free. FormiCO 
Crafts, Box 572, Dayton, Ohio. 

M.-\KE more money. We sliow von lii.w. 
Free Catalog. Interstate Publishers, 1429 
B. 51st Court. Cicero 50. lit 

810,000.000 FREE— Annually- 1'rize Cim- 
tests. Win Fortune, We ofYer you best 
help— Any contest. Lowest rates. Bulletin. 
Free. Cash Register-B, 210 Fifth Atc. 
New York 10. 

EARN MONEY at Home— Realize Inde- 
pendence. Write Successful Income 
Buildera. 568-8, Hollywood 28. Calif. 

"HOW To Make Money with Big lUiU" 
booklet 25c. Frank J. Arte, 1060 I> Balding 

Dr.. Toledo 9, Ohio. 

BIG Money Selling Negro Calendars and 
Novelties. Commercial Ad Inc., 404 W. 
153. N. Y. C. 

Br.»<INESS Opportunities, Stamp t)rings 
descriptive fnldrv. v.\ Des 
Moines 4, Iowa. 

OPERATE profitable Home Business. Folio 
lOc. Lisbon Mer?lce, K-4, Lisbon. Oliio. 

GET the newest and best olTers. New service 
brings comidcte, ready-to-start offers at low 

cost. Saves time, effort. Particulars free. 

Kelly. 1080-0 Casgraln. Detroit 8. Michigan. 
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OET th« Newest and Best Offers. New 
Service brings complete, ready to start 
offers at low cost. Saves time, effort. Par- 
ticular! 25c. Leonard A. Charles. P.O. Box 
469-D, C'overdale, I'a. 

"HOW to Make Money From Hobbles" 60 
Pages true, extitini;, experiences, ideas, 
plans for making your holiby pay Ijig divi- 
dends. $1.00 postpaid or send stamp for 
clrcalw. Clark's Dept. A-1. 2S04 Whmler 
Bt., Johnson City, Tenn. 

EABN Money eveninKi, ocogrinK and 4upTi- 
eating comic cartoons for advertbera. Ad- 

■ervlce, Argyle 2. Wis. 

PAINT Figurines. Plaques. Circular, Prog- 
ress Co., 4033 Cliowen Ave., Minneapolis, 

Minn. 

PBOFITABLE Ideas $1.00. i>ee literature. 
Wrhael's Bmlneaa Bnterorlseg. 715V 

Urinw 8t. Broo kly n 11. W.Y. 

FBIZB Contest Hobby pays off with free 
•ntonultUes atul contest gold. Here's 
bow and where to get your share. National 
Contest Bulletiii. Bwc 6Si-U. Grand Cen- 
tral Annex, New Yorfc City. 

START manufacturing business In your own 
home. No cheap novelties. Vallance Art 
ProducU, 1873 E. 70th St.. Cleveland, Ohio. 

OPERATE Profitable mail order business. 

75o profit each dollar. Powell, Sarapliner 
BldB.. Cleveland 3, Uh in. 

£LECTR1C Cloclcs are everywhere you go, 
boUdinkt. bomefc parklnclots, factories. 
KepalTs inrreaslns. Our easy to learn 

course with pictures and drawings teach 
You how to repair these rloik.s. Electronic 
Supply Co., Box 2350-», H()u»t<in 1. Texas. 

START your own business! IMn Muiie.v — ■ 
manufacturing novelties, plaques, statii- 
m. CaUkw II^M. Write, Biiig Pzoducts, 
W-Bg Bwiid St.. BoatoH l6 Mats. 

A $100-a-month hobby at home! No soliciting. 

no mall order, no meeting people. Easy 
enjoyable pastime. Details. 2."c (refundable i . 
Laura Dlcltson, 808-PS Eli;.abcth Street. 
Anderson. S. C. 

START Profitable Home Mail Business— 
"Cash In Your Mall" tells howl — 25c 
brings this big folio of tested, proven money- 
■akn plana, Idaaa. Coatai. 46-B King, 
Porchwter. Mass. 

FREE catalogs every month for everyone. 

Best nationally advertised Sporting Goods. 
Radios, everything. Argent and Ross, Land- 
over. >fd. 

HIT the top in aviation, electricity, plastics, 
radio. Details free. Technlbook, Bok S61-A. 
Mt Klsco. N. Y. 

10.000 FORMULAS, receipts, secret profit 
ideas. Details free. Lumrn Kimball, Nebr. 

DO Ton Want Results??? Opportunities 
galore. Earn big money at home. Dime 
brings details. Billings. 210 Fifth Ave.. N. Y. 

IDEIAS. Opportunities, supplies, tips, mail 
order information. Sensational new 1946 
Directory hot off press. Rush name for free 
prospectus. Wilkin ft Co., 118-CB K Main 
St.. HlUaboro. Ohio. 

"THERE'S Big Money In Junk"l Easy! 
Fascinating! Free Circulars I Batteryman, 

f! r;Lnd .Tunction. Colorado. 

PL.\N Houses, buildings. DrAwlng ability 
and capital, unncpcs.sary. Anyone can learn 
new. quick method of making easily understood 
plans. Establish refined, profitable, lifetime 
plan service at once. Complete, illustrated 
course, ooy $2.00 postpaid. Modem Crafts, 
m Fine St. Modesto. Calif. 
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MONUMBirre 



WRITE For Direct Prices $14.00 Up. 

FrclKlit I'alil. C.uaranteetl. Free Catalog. 
Granite-Marble Factory. A49. Oncco. Fla. 

$100 GRAVE Markers Stainless Marble full 
proof against moss, or discoloration. Raised 
oval gothlc lettering — plcntv -hoveled polished 
job. 2ll" six thick. R.K. Exp. prepaid— 100 
lbs. Send card. Cast Marble. Kempton Pi.. 
Wert Newton, Mass 

MONEY for you. Start home business. Free 
leaflet desorlbos 187 different plans. Spe- 
cialty Rales. Bos 43->P8, Statlan M. Keir Tcric 
23. N. Y. 



MONEY-Making Opportunities. Exclusive 

Supply Sources. I'ersonal Guidance Guar- 
anteed. For Complete Information, Remit 25c. 
American Mail Trade Association. 313-E East 

21st, New York 10, N. Y. 

"HOW to Sell by Mall". JO-page book — 40 

mail order subjects, 2jc. Eljay Publishers, 

Herrin 8. 111. . 

YOU Can win thousands of dollars in con- 

terts. Proof. ISe brinxt oclualTe particu- 
lars. Lawtenee. CatnhUl Bead. Phlla- 

de lphia 44. Penna. 

■ TWELVE-In-One" TooL See Bishop ad 

Machinery Page .M. 



»tt MOTION PICTURES. 
gOUND BQUIPMENT 

8-16mm SILENT-sound films. Complete 
rental library. All latest subjects. Free 

catalogue, (sample film lOcl. Garden Film, 

3 17 W. 50th, X, Y, I 'J. . 

BEALTTIFUL Kodnrhrome Slide and list, 
25c Art Slide Co., S-1. Canton, Ohio. 

MOVIE Camera Films. 100' 16mm $2.50. 
25' double Smm. $1.25. Free Develwing. 

Better FUms, 742 New Lota, Brooklyn 7, 

N. Y. 

FE.VTUIIE Sound and Silent programs — 

shipped anywhere. 16mm Sound $4.95; 
1 6mm Silent $4.50; Smm SUent $8.50. Free 
catalog. National Cinema Service. 71 Dey 

St.. New York. 

LE.VRN movie projection. management. 

Free catalog. Theatre School, Elmira. 

N. Y. 

NEW Smm Universal motor driven projectors 

$30.M postpaid. Rend atamp for 8nun. 
16mm lists. SUrling's. 679 Northhampton. 

E aston, Pennsylvania. 

BEAUTIFUL Kotlachromes 8mm., Ifimm. 

True sample, lists, dime. Campus Films, 

Box 668-C. Ithaca, N.Y. 

MOVIE projectors and Binoculars bought and 

sold. Ust 10c Refundable. Unttcil, 23U1)-D 

Lawrenc e . Toledo. Ohio. 

kOD.\CHRO>rE glamour girl movies, Smm. 

10mm. Projection length sample "Waikiki 
Hula". $1.00. Catalog. 25c. World In Color. 

Box 392- A. Elmira. N.Y. 

16mm SOUND Comedies, Musicals. Shirley 

Temple, Bob Hope, Blng Crosby, Stoop- 
nagle. others. Comedy House, ISO W. 46, 

New York 19. , 

A CHILD Is Born By Caesarean Delivery. 

The outstanding home movie production. 
Project it yourself free. Send postal card 
today. Preferred Film Producers. Hamll- 

ton 24. Ohio. 

8mm— lAmm PIMIS Bought. Sold. Ex- 
changed. Complete Sound Subjects $2.00 
up. CaUlogues, End Title 10c. Interna- 

tlonal-S, 2120 Strauss. B rooklyn. 

HOME Movies. Rent-huy-swap S/l(imm 

silent and sound at nmney-saving rates. 
Details fir a liiMic. Midland, Box 429, Oak 

Park. 3. I II. 

PRO.lECTOU— Still slide projector with 

slides $2, United, 2309-8P, Lawrence, 

Toledo, Ohio. 

TALKIES! Convert your silent 16 mm 

projector into sound with our guaranteed 
parts kit. Plays all 16mm sound films, 
(lulckly assembled at home. Special Intro- 
ductory offer: Send this ad now with $19.95. 
check or money order, and we will Include 
sound test film, instruction manual and full 
Information <m how to use with your radio, 
postpaid. Soundteeh. Box S071, Hollywood 

28, Calif. . 

UNTTSl'AL Movie! "Temptation." Featur- 

Ing Beautiful Models. 50 ft— 8 mm $3.00. 
100 ft — Ifi iiiiii Fine .Art I'roductions, 
Box 20.'<4, San .\ntn nio «i. Texas. 

MAKE $8.00 to $10.00 net profit daily with 
vour Smm or 16mm projector. Write, 
ifetcalf, 10800 So. Glenroy Ave., Chicago. 

Dl; 

FRBSH Movie Films 100' 16mm $2.25, 
three roils $6.00. 25' double Snun $1.25 

developing Included. Ambassador, 479>A 

Qulncy St.. Brooklyn, N. Y. 

HOME Movies. All kinds. Catalogs. 10^. 
Box 837, Valley Stream, N. T. 



"THE World's Greatest Passion Play." all 
sizes sound and silent. Write Hemeimay 
Fi lm, 33 Z Melrose St., Boston V\. Mass. 

VICTOR 40-B Ifimm Sound Projector New, 
Four-Uundred Forty Dollars Casli. Dunn, 
Holland, Michigan. 

16MM MOIO& BriTen Fn>iecu» {16.M Fort- 
paid. Seleo Products, Danrers. Mass. 

UNUSUAL Home Movies: Travel. Adventure. 

Siiort.s, News. War films. Many lilin bar- 
gains. Big iyi6 Catalog and sample. Dime. 
Audet, Box C.'>2(I-AG. Philadelphia 38, Pa. 

GUARANTEED fresh movie film. DeLuxe 
outdoor type! FraeasalnK frael Stnj^ 8aui 
for Unlvez, six spools, $4.60: two spoola, 

$1.70. Double Smm, three spools. $4.50; one 
roll, $l.(;o. 100' lOmm, $3.10. Give camera 
niiikp when ordering. Catalog. C.O.D.'s sent, 
i: o - S . 828 W . 311 1 1 1 , Ka n s a s City 2, Mo. 

liiiiim. sound films. Complete subjects, good 
condition, $1.95 per 40U' reel, up. Write 
for list of over 200 available titles. Black- 
hawk Films, Dept. PS20. Davenport. Iowa. 

-•VRT model films. Rentals exclusively, .\dults. 

List, enclose stiimp. Larra Company, 3023 
S eyburn, Detroit 14, Michigan. 

FILM — Processing not included, 100 ft. 

lengths. Double 8 Weston 6 $1.65; Weston 
64. $3.95: Single 8. Weston 6. $1.15; Weston 
64. $2.40; 16mffl. Weston 6. $1.53; Weston 24. 
$3.80; Weston 64, $3.90. Fromader Genera. 
Davenport 7. Iowa. 

LOW coat 8 16M&I rentals, sales. Wge Ust. 
Kodachrome sample, dime. Warrington 

Films. 1418 Knecht Ato.. Halethorpe 27, Md. 

MUSICALS, Comedies. Ikledicals. — 16«nm.. 

8mm.. Sound, 85mm. Meglnnis. 115-F 
Anchor, Oeeanslde. New York. 



M MOTORCYCLES, 

BICYCLES, SUPPLIES 

MIDOET Car $18, Briggi 3Iotor IS, tlrea 

$1.00t Send 25c for new bargain catalog 

packed with money saving buys In motor- 
scooters, mntnrhikes, nildyet cars, motors, 

whc'-''^, ti'--- an! imtIs. fl.ii' nnd ( .ii;;)any, 

Niri,.i;.i., TolcJo. Ohio. 



U\ItGK stock Indian parts. Expert 
rebuilding. Indian Motorcycle Sdea. 

Kansas City 1, Mo. 

WHEELS. Tires. Tubes for Motor Scooters. 

Midget Cars, Wheelbarrows, and Indus- 
trial equipment. All sizes. Bicycle Parts, 
accessories. Largest stock In United States. 
Send dime for list. Cycle Transport Com- 
pany. 1241 S. Mlchii^ Ave^, Dept. C. 
Chicago 5, nUnols. 

CHANGE your Bicycle to Eleotrto or Oas 
Motorcycle. Write, T. M. Md>onaI4. 287 

Magnolia, Beaumont, Calif. 

WHEELS I Complete with rubber tires for 

wagons, scooters, trailers, wheelbamnrs. 

mowers. to 16". Free List. TrulseB 

Mfg., Co.. 811 E. 31. K.C.. Mo. 

MODERN Hotercjele Mechanics manual. 
560 pages. 300 lllusrtatlons. covers Har- 

ley, Indian and English makes The most 
complete motorcycle book i)ublished, $3.00 
postpaid. Nicholson Brothers. Motorcycle 
Engineers, Saskatoon, Sask., Canada. 

Cl'SHM.\N Mntorscooter less motor $18; 

midget racer less motor $3."); motor- 
scooters $1(1 up complete; motorbike $30; 
\y» h.p. Smith motonvheel $3; now 2 h.p. 
Lauson motor in factory crate $22; Brlgga- 
Stratton motors $6 up. Over 1500 small 
tires in stock. $1.50 up. Mailorder only. 
Send 2,')C for catalogue Number 13 listing 
these and luiiidreds of otiier bargains. 
(3.'»c by first cias.-i mail.) .Midget .Motors 
Directory. Atluns. Oliio. 

M OT O U S (XWf l-rii $10. Motor $3. Tires $2! 

Send 2.(0 for big new catalog Number 916. 
just printed, listing scores of other sensa- 
tional bargains in motors, wheels, motor- 
scooters, motorbikes. Hervlcycles, tires, etc. 
Associated, Box CS-1764 Toledo Ohio. 

PROFESSIONAL Midget Racer, Motonooot- 
er, Jlidget Roadster, and Midget Motor- 
cycle. Plans, specifications, for all four con- 
tained In Illustrated handbook. 25c. Big list 
bargain priced used motors, motonooiltan, 
Servicycles, etc., included free! Uldwest 
8839 Drummond, Toledo, Obla 
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NAME LISTS 



MILLIONS of Name* State Your Needs. 
^ Q Berrlee. 4M B. Dwrtwun. Chlwgft IlL 

9B OLD GOLD, WATCHES, ETC. 

GOLD $35.00 Ounre — Mall old cold teeth. 

diamondB, Jewelry, watches — receive cash 
by return malL Satisfaction guaranteed. 
Free iBtemtion. Sr. Weiabcrg'a Oold Be* 
flninc Co., 1500>B HaniwplB. IUiuimpoUb. 
Minn. 



BUILD America's lowest priced motorscooter 
speedster! Complete plans specifications, 
$1.00. BiK list bM-gain priced wed motors, 
etc., included free! MOtor Supply, Box 
16aa-C8. Toledo. Olito. 

UKTAL disc, rubber tired wheels, for toy^. 

wlieelbsrrows, wagons, scooters, etc. Sim's 
9, 8, 7, 6, 5. Painted red. Axles available, 
rnlted Wheels Mfj!. Co., 11727 LaFayette 

Ave., ChicaKO 28. 111. 

GKNUINE Moto-Scoot parts. Amsio centri- 
fugal clutcli. Wimlshleld side cars. All 
other parts and accessories. Write for parts 
list: Also genuine engine parts for BrlKgs 
and Strattoti, Lauson. American Moto-Scoot 
Co., 1319 W. Carroll Ave., Cliicago 7. 111. 

TIBKS. Inner Tubes. Tltlieeli. for small 

truclts, w heelbrroHs. power scooters carts, 
farm equipment, etc. Sizes 8" to 18" o.d. 
in 2, 4, an<i G ply first -line quality tires, 
witli removable inner tubes and tieavy duty 
demountable wheels. Not to be confused ultli 
tubeless [ineumutic tires. Can also supply 
Caster Forks. straiRht OT IVlTeL Free Circular 
and prices, .lahant Co., East Exchange St., 

-Vltron 6. Ohio. 

MOTOKBIKK Manual containing motorbike 

and scooter plans and motor tuneup in- 
formation. $1.M. Vcco. 1, Tost Office Bos 

124. ETansville. Ind. 

FACTORY built midget car $65; Jolinson 

motorbike $45; Servicyde $75; ■fi-wlieel \ 
Cushman mntorsci>otcr $<>'> ; honiei>ia<le motor- i 
scooters $15 up. complete; motors $8 up. 
Tires for motorscooters and midget cars $1.50 , 
up. Mall order only. Send 2.">c for new DIrec- ' 
tory Number 14 just out lieting these and hun- 
dreds of other bargains in motorcycles, out- | 
l)oard motors, motorscooters. midget racers, 
parts, plans, etc. (35c tqr first class mail). 
Midget Motors Plrtetoty. Athens, Ohio. 
"MOTOKCTCUST'S Album". Greatest ilo- 

torcycle Book fiver Published. Thousands 
nf Words, and Over 200 Photos. $2.00 a copy. 
Postpaid. Ivan Stretten, 3529 Harper Ave.. 
T>etroit 11, Michiga n. 

MOTOBCYCLE Parts, new and used. List 
lOc. BalUk. 811 y. 9th. St. LcuU 1. Mo. 



n MUSIC. 

MUSICAL INSTRUMENTS 

SONO Poems Wanteil. for musical scttln;,'s. 

Send poems for Free Examination. Write 
for Free InitnictiTe Booidet outlining Op- 
portunities. United Music, Salem 13, 
Indiana. 

CKOSS-Note Puzzles Music-Lover's De- 
light. Interesting. IiistnictiTe, Original. 

&,M. P.P. M.U. Ouuantco. irUm, 190 
efcman Bt, Broofclyn la. N. Y. 

HARMONICA Magic. Easy new system 
eliminates notes. Self instruction method 
Includes 75 songs. Bend only $1.00. Money 
back guarantee. Harmonica MaRlc. I>ept. 
P8-1. Box 3445. Merciiandise Mart, 
ChlCMW 54. 

FOR the l>est in late used lukebox records 

write, Olin Milnor, 335 liIcDaniel, At- 
lanta, Georgia. 

PIANO Course, 24 Lessons $1.50. William 
Otto, 4215 Park Ave.. Union City. N. .T. 

Essay, "Who can Become A Good Pianist?" 

lOc 

ACCORDIONM. Wholesale. New Or Used. All 
Makes. Free Circular. Monarch Accordion 

Co., 44 N. Albany, Cliicago. 

PLAYER Piano llolls, 2 for 95c. Send for 
free list of 400 titles. Old favorites ami 
newest bits. The A. Bachand Co., N. Adams, 
Mast. 



BEGINNERS Je^veled Pocket Watch Move- 
ments "As Is" $2.00 Each. Bezkor. 1491 
Metropolitan Ave., New York 02. 

WANTED— Old or broken Jewelry. Cash 
paid Immedlatelr. Mall gidd teeth, 
watches, rings, silverware, diamonds, spec- 
tacles. Satisfaction guaranteed or mer- 
ciiandise returned. Information free. Itose 
Smelting Co. 29 B. Madison, Chicago, 
l>ept. Y. 



96 OLD STAMPS WANTED 

WII.VT have j'ou to offer? A collection? A 
"Slioc Box" accumulation r Anything in 
stamps. We urgently need them. Spot cash 
paid. Cosmopolitan Stamp Co., 14S7 Broad- 
wa y (Times Square), New York. 

WK Buy Stamns. M:ikIc Novelty. 937 
Washington. .Minimi I'.eai h ^0. Fla. 
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PATENT ATTORNEYS 



C. A. Snow & Co., S-427 Snow Bldg., 
Washlnutun 1, I>. C. Ileglstered Patent 
Attorneys. Estabiislled I8i5. Literature 
mailed on request. 

INTENTORS: Before disclosing your Inven- 
tion to anyone send for Form "Evidence 
of Com-eptiim" ; "Sdieduie of Government 
and .Vllorney's Fees" and instructions. 
Sent free. Lancaster. Allwine & Itommel, 
Itegistered Patent Attorney. 413 Buwen 
Building, Washington 5, U. C. 

"INVENTOR'S Guide" free, containing 100 
mii'lianical movements, inroimation about 
patenting, selling inventions. Frank B. 
Lcdermann, 154 Nassau St., New York 7, 

P.VTENTS Obtained; selling service. In- 
formation, recording forms free. Lablner, 
World liuil ding, New York 7. 

INVENTORS: Learn now — tvlthout obliga- 
tion — how to protect and sell your in- 
vention. Write for free "Record of In- 
vention" form and complete Instructions 
fur making disclosure and establishing date 
of your invention. We also send our new 
free "Patent Guide for the Inventor," con- 
tnlnine complete information about patent 
procedure ami how to sell inventions ; giv- 
ing illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments. We .assure you prompt, confidential 
service. Delays may be dangerous. Write 
today for your free "Patent Guide" and 
"Ilerord o( Intent ion" form. Clareneo A. 
O'Brien ft Harvey Jacobaon. Beglstered 
Patent Attumeyi, 62B-0. Adsiag UuIMlng, 
Washington, D. C. 

INVENTORS — ^Takc protnpt steps to pro- 
tect your invention. Delays arc danger- 
ous. Get new Free Books, "Protect, Fi- 
nance ami Sell Your Invention." and "In- 
vention Itecord" form. I'rellmlnary infor- 
mation free. Reasonable fees. Conscientious 
counsel. Easy pajnnent plan. Learn how 
to protect and sell your invention. Write 
us today. MciMorrow, Herman ft Davidson. 
I'atcnt Attorneys, 143-0, Atlantic Bldg., 
Washington 4, D. C. 

PATENTS — Trade marks. Irving L. Mc- 
Cathran. 31G McLachlen Bldg., Wash- 
Ington 1, D. C. Registered Patent Attorney. 

PATENT Protection— The U. 8. Patent Office 
reronunends — "an applicant is advised, 
unless familiar with such matters, to 
employ tt competent registered I'litcnt 
Attorney ... as the value nf patents de- 
pends largely upon tlie skiiifui preparation 
of the speclfleatlons aitd claims." Hteps to 
be taken in obtaining patent protection 
available upon request. Vlrtor J. Eraiu 
& Co.. established ISOS. 141-H McTlln 
Bldg.. Washington 6. D. C. 

INV'ENTORS: Without obligation, write us 
for information as to what steps an in- 
ventor should take to secure a I'atent. 
Randolph U Beavers. Registered Patent At- 
torneys. 340-A Columbian Bldg., Wash- 
Ington 1, D. C . 

PATENT Agents Desiring exchange cases 
with ScandlnsTlaa Patent amnt, apply 
Box 7106. Sylvester HvM. FNdeHkaberggade 
21, Copenhagen. 
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PATENTS 



INTENTORS: Test the commercial value 
of your patented or unpatented inven- 
tions, quickly and inexpensively. Write for 
free information. Institute of American In- 
ventors. DepL SO-B, 1926 Eye St., N. W.. 
Washington 6, D. C. 

PATENTS Designs. Fred O. Geiger, 511-A 
Bond Bldg.. Washington. D. C. 

DEPENDABLE Patent searches $3.00— com- 
piete with patent copies. Protection form 
free. Write Uayniond L. Smith. Patent 
Searcher. 410-S Bond Bldg.. Washington 5. 
D. C. (Former U. S. Patent Oflke employee). 
CAPTL RED German and Jap patents. 18,000 
enemy alien formulas, patents. Ideas; 
plans, drawings. Use iiunieillately. royalty 
free. ParticuUrs, 10c. Bishop Englnoarlag, 
111 W. Washington. Chicago 8. 



PERSONAL 



DRl'NTCENNESS Is a <Iiscase whicli re- 
sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. (iO years enwrlaiieo. 
^^rIte for free booklet. P. R. Kelson, nw 

Keele y Institute, Dwight, Hi. 

Li:.\llN Ventriloquism. 3c stamp brings 
particulars. Smith. Dept. 402, 801 Bige- 
low, Peoria, Illinois. 

MAIL Postcards from the Osarks in your 
^ own Handwriting, ir^ each or 8 for Me. 
A. Kerry. 1292. Noel, Mo. 

MAIL forwarded from the Ozaiks, 25c oacb. 

Confid enti al, A. Kerry, 1292. NoeU MiO. 
OZ.VRKS Postcards — where tbo sensatiaaal 

Jessie James film was made, 5 tx SSe, 

A. Ke rr y. No el. Mo^ 

LEATIIEK .7:i-kcis .Srientillcally Cleaned, 

reflnislicd like new, $3.50. O.D. Trousers 

dyed $2.5(t. ].a»runr(. Jacobson, 2825 N. 
Uroad. I 'liilaildiiHia I'a. 

I'SOUIASI.s .suiict'crs: lias everything faUed 
to bring even temporary relief from scales, 
lesions and itching? Then write today for 
Free Important Information. You needn't 
invest one cent. Plxarol Co., Dept. 8, 
Box 3583. Clevela nd, Ohi o. 
ILVIR Falling? DandrulT? Write Tricbolo- 
gist. 139 Lewis .Street, Phllllpsburg, N. J. 

SLEEPLESS?— stop noise with Sleep-Blto 
Soft Waxen Earplugs. Ask your druggist. 

POEMS Wantt-d for Musical Setting. Send 
poem for immediate ronsideratlan. Fin 

Rtar Miiste Masters, OMA BeacoB Udg.. 

Boston. 

GENriNE wine made at bono In glw 
jugs, easy. Details $1.00. Ilomeosft, SM 

■S. Fountain. Wichita. Kansas. 

ATHLETE'S foot rcmeily Guaranteed $1.00 
bottle prepaid. Dr. William Itenz, Rm. 3, 
Chavanne Bldg., Lake Charles, La. 

B(,'Y Vltamin.s direct. Save. Postcard, Ma- 
toska I'rwlucls. Wliltc Itear Lake. Minn. 

"UIULE Studies" 70 Lessons 25^. Bulletin, 
Box KT-H, Btotion H. New York 25. 

UEIOirr inneesed 2 % inches. System used. 

$1.00. Stapboi, 418-A W. 64th Los 
.Xngeles 3. 

PERSONALIZE your clothes with naiM 
tapes. 75c per hundred. .Vrrow Labd OOb. 
P.O. Box 31. RrookLvn 12. N. Y. 

FACTIONAL. Self-llclp. Inspiring books. 

Catalog free. Adirondack I'ress, Potsdam 
7. N. Y. 

BOYAL Road To Riches! Great leaders 
amazing "Key To Power", helps anyone. 
Advanceii Psychology Principle. "Master 
Kear": overcome problems — Get Rich! Health I 
Sucressi "ilystery Message" Free — Cos- 
mocracy. Box 7-yA. Long Beach. Calif. 

DRINKIXO. smoking bablt stopped. Instruc- 
tions, $1.00. nilngton'B 418 W. G4th. 
Los Angeles 8. 

YOU can be ftee of Athletes Foot. Oct tho 

true farts. Bend name, address to Dermal 

Products, Box 10 05, Color ado Sp rings. Colo. 

VISIT N. Y. C. by proxy. Send 2.5c for 2 post- 
cards. Return cards for remalllng from 

N. y. C. O'Sullivan. 25 Charles Bt., N. T. Q. 

14. 



JULY „ 
1946 Of 



novr Too Can Find Outt Information dU- 
creetly dereloped. any matter, t>er«on, prob- 
lem, anywhere. Persoiul-business asilgnments, 
representatloni, undertaken. Natluii-widc. Ut- 
ficlally Licensed and Unmied Hervlro estab- 
Uah 1922. Beaaonble. All inqulrlei coDfiUen- 
tlal. WllUam Herman. ITO Broadway. K. T. 

BEX life trlls whM rvrrynne should know. 

Free Utoruturo. Interstate Publliben. 
1429-G g. Slst rt.. Ciloro 50. 111. 

VISIT Niagara Falls by proxy. \Vi' s.jij r. 

poateaidi $1.00. Vou AdUrt^ss, staimi. rc- 
tnm tor MliUlW. UOZ 23, LaSallo Station, 
Nlaiar* y«l!«. N. Y. 

NEBTOUS. nelf-CMWious, fearer ISe Cou- 
rageous, Soir-Confldrat, MaKnctlc Sensa- 
tional psychology coane. Only tl.oo. Dr. 
Ifalcolm HnUtb. UOl Union Art., Montml 8. 
Canada. 

"OUB Hobby Clique"'. All Ilotiby Interests. 

Memberahip-liiit — beautiful "Kxtra. Money" 
MMkU. Age. Sobliy. Mmnled} Box 140, 
BuByroto Btt., !«. I. K. T. 

PALLING lIAin. It.<» Cause atiil Prevention. 

An informative and educational pamplilt't 
entitled "llow To Keep Ynur Hair Till 
" auOled free, iamee lUltun. 48iau 
I Aw.. Brooklyn 80. IT. Y. 

raBBOMAIi Stationery. Send Stamp for sam- 
ple nrlated witli your name, adilroiis. An- 
P(Mk. Uox m-C, BatUe Creek 100. 
Mleh. 
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PHOTO FINISHING 



MONEY Bark Guarantee — All tliis for 2.")c; 

Boll developed, H bigger DeLuxo prints, 
alio 8 regular prints, plus two beuutifut 
•nbunaunta and tasteful Lcathertone frame. 

VMa Co., Dept. 78, Uea Moinc«, 



S SXPOmrnK rolU a.'e, over « eviioMire -inc, 
for one Velox print each' and Free en- 
largement coupon. Uoprintj minimum 
25c. Fred A. Kaatnian. Boile, lo\va. 

SENSATIONAL Introductory olTerl Send 
snapshot or ncKattvr. this ad, and 3c. 
We'll aend you a beautiful 7" z .1" cnlarBo- 
mentl Or, Kodak roll developed with in 
guaranteed rtecklc-edcc yeloi fadeproof 
prints or 8 dnuble-slzc prints, 'iTic\ speei^ii: 
From your negatives, HI renular-size or s 
double-size roprlnt.s. 2jc! Candid Itolls — ,1B 
esp. 33mtu devcluped, raporateil, enlarged 
to 3x1. >1.0n: IS evti. 50r. ICeprlnts. 3x4. :ie 
each. We have new. perfei t 3".min lilm. 
Low prleei. Free Mailer, details on re- 
quest. American .Studios. Bcpt. 280, La- 
Croese, Wis. 

PHOTOGRAPHY for pleasure or profit. 

Learn at homo. I'raetical basic training;. 
Long established school. Write for booklet. 
American School of Photography, 131S 
Michigan, Dept. 1721, Chicago 5. 

BIGGEST $1.00 value in 35 M.M finishinR 
today. 36 enMNwr* Sne grain 3i;x4^ 
•nlargemrats ; derkled, embossed margin 
and date. Eighteen exposiire< Tic; lii ex- 
posure splits "ljc; c\po<iire icloaik .'ioc. 
Special: return this nd with $2.00 and we 
will send five 3i> exiiosuru reloads. Free 
mailers. 8 cxpostno rolls in beautiful, 
ileekled contact finish with embossed wide 
nmln. 23c ftfoUbas Film tierrlGe. Box 
8440-A. Chicago 80. 

AT LAST: We bare mms:-116 & 61t>— ^^(ic 
ea., 120 & 620— aSe ea., 127— 27c ea. Boll 
developed, all your snapshots hand-colored 
as beautiful as most actual colored photot;- 
rapby 85c. Hand r«ilnred reprints 4e each, 
y^^^ ^ Uldwest Photo. Janosvllle 27. 



BEATJTIPUL <IoubIe size Pictures 3 ',4 c each. 

from 118 and 120 negatives. S'^xl'i from 
all otiier sizes. All work euarantecd. Over- 
night service. Boll developed and 8 pictures 
30c. Roil 12 pictures 4.'<e. Boll 16 pictures 
60c. Enlargements on double weight por- 
trait paper .")x7 — :iOc, 8x10 — .'uc. Cuiiles 
made from any picture 7r>c. I'adflo I'hoto 
Service. Bog 660, Ban Francieofti California. 

YOUB 6^8 fezposore Roll Developed and 
Two prints each good negative 30c; Or 
enlarged to about Post Card size 8 Expo- 
suree SSc, 13 Exposures 40c. 16 Exposurea 
Me. Rapid, FMo M«r*lc^ O.P.O. Box 413. 
I*tV Ywk 1. H. Y. 



FILM C er 8 Exposure Tloll l>evelope(l & 
I*rinted Plus 5x7 Enlargement Free. 
Complete 25c. Mail Film to .loy-I'hotos. 
G.l'.O. Box 60G, New York 1, X. Y. 

BOr.L Developed, Eight, sparkling 4ni 
glossy enlargements, Hoc. MacWonalU's 
Photos, Box 2S-B, Congress Park. 1 1 1^ 

BENT Kmm — Itimm and Sound Films by 
week. New catalogs. Lowest rates. Dayton 
Film. 222 7 Hep burn. Da.vti.n 0, O hio. 

BEAUTIFUL enlargement from each pic- 
turo on roll 2jc. Cut llatu I'hotos, Dept. 
A-6. Janc BvllIe. Wis. 

LETT Vi develop your 8 cip. roil and make 
a brilliant deckie-edge oversize print 
from each snapshot — 2.')c. May Studfau. 

pept_^07;i. La Crosse, Wis. 

BOLL developed, 8 prints, 25e. Free enlarge- 
ment coui>on. ^tail or write for mailer and 
prli-e Hat. timitta'a Foto. 9621 Dobson, Cm- 
cage gn. 

FitKh: — Sot of filters tot namea ami adiircssos 
of four camera oiraen. Photo-Ciaft. Canton 

1, Oh io. 

CKNTIUY »lelivcrs work and service tliat 
can't bo beat. 8 eip. roil 25c with two pro- 
fcssioiutl enlargcmrnta Vie*. Century Plioto 
Service. LaCrusse, Wis. 

CONFIDENTIAL developing with two 
prints each negative 2.'>c. Boyal Pbotoa. 
1718 N. .S i xth, lIamiibUrg._Pa; 

OIL coloring pliotogrnphs can be a fasci- 
nating hobby or protltablo sideline for 

those with artistic talent. I.earn at home. 
Ejisy siuii>lilled mctlio<l. !<end for free 
biK)kIel. Naliiiiial I'liolo Coldiing Scliool, 
Kilj ■Mi(hisan. Dept. 1721. CliiraKO ill. 

50 BK-l'UINTS $1. No limit. Studio, 
lim-A Huiitl. Itockftwd. JlUuoiii. 

FOR Films, Hce our ad in Cameza Column. 

"Cameraman". 

2 BKAI TIFI L lli-Gloss prints each g<H)d 
negative and enl.irging coupon with eaih 
C or 8 exposure roll developed 28c. Owl- 
plitito V.i\, Weatherford. Oklahoma. 

8 VEIAJ.V enlarg(>ments 2.'ic. Send mil or 
negutivi'S for trial offer. Young Photo 

Service. 406-B. Albany 2, N. Y. 

SENI> Picture ami 25c for 10 PhotoxUraps. 
ArtfTaft. 1600 Coney-Isiand, Bnofcbn 
( I . N. Y. 

OK.NUINK Moen-Tone Finishing approved by 
thousands since 1S9S. 8 exposure roll 
developed wlUi Iti prints or 8 enlargements 

2. '.e. M own Ph oto Her rtce. M O La Cross e. Wis. 

IKDIVIDtTAiTXttentlon Xiaeh Negative guar- 
antees outdtaiuling pictures. Boll developed 
and 8 prints. 2.'>e. s beautiful 0 x 4 enlarge- 
ments. 3."ic. Fresh Film. Write for free mailers 
and other nlTers. 21-hoor service. Unlversl 
Photo .Se rv ieo, Box 612N. La Crosse, Wlii. 

TBIAL Boll Developed. Printed 15e. Work 
returned same day reeelTeiL Ftotn, Box il37. 

Sandusky, Ohio. 

BOLL, developeil, printed 20c. Beprlnts 50 — 
$1.00. I fwvard's HTliO Fremont Chica go 13. 

SEND Your Film to a Photographer. 8 
Exposures 25e. Beprlnts, 3c. Laurent, 
Box liii-S Eastwowl. Syr^imse li. N. Y. 

F.\ST Delivery, Satisfaction Guaranteed. 

It) prints 30c, 8 lumbo size 35e Inrludlng 
developing 8 exposure rolL Pioneer tierrlee. 
Box 123. Wichita. Kansas. 

NEW amazing Plastlk-Prints. .Secret process. 

Post war invention. Nothing like It. Stiaipcr, 
rleaier. tade^pnaf. mter realstant prlnta. 
Lifetime guarantee. 6 or 8 exposure roll 

finished 30c. Reprints 3c. World I'hoto. 
Joplln 10. Mo. 

BOLL Developed and 8 beautiful enlarge- 
ments 2 to »; times larger. DeckIe«I Edge, 
nigh Gloss. Any 8 exposure roll 25o coin. 
12 ex. 3.->c. 16 ex. SOc, 36 ex. $1.00. Keprint 
Enlargements 3c each. Alden FIntOfi 
Astor Station. Boston, Mass. 
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PLASTICS 



FLEXIOLAfl. Clear masked: 18" z 12". 1/16 

—$1.2.-, $1.00; 8/10"— $2.00; M 

$2.30: — $3.45. Also thicker and colored 
sheets. Cement 4oz.— 40c. Free Instructions 
and price list. Postpaid. Money orders e 
Platesoa IMO Start. Bonston 4. tnu. 



BEGIN your Plastics career. Plastics Home 
Lal>oratory — Vacation Set #1 — actually 
makes 6 useful articles from Luclte, Yiiiyi, 
I'uiyst>Tene and AreUte. Includes instruc- 
tions and all necessaiy materials; no serap. 
You do no sawing, sandpapering or polish- 
ing. Only $2.00 complete. Send check or 
money order to I'lastomie Products, P.O. 
Box -2o». Grand Central SUtlon, New York 
17. X. Y. \ 

SAVE Money I Make extra money! Send 
$1.U0 fur plans and simple directions fur 
making expensive gifis from plastic cheaply. 
I'ruUtable hobby. Write CiPPI. Bas Ul. 

Lin coln, Nebra ska. 

COLOBED pla.stic — mottled colors; sheota 
and rods. Free price list. Hanson Plastics. 
Dept. H. 7U2j S. Park Ave.. Chicago 19. 

Pli-V.STICS — 10c Brings complete catalog con- 
taining prolilable. fascinating Ideasl Spe- 
cial kits and bulk a.ssortments. Full line of 
plastics. Details about free ofterl Fast, reli- 
nblo Morvice! Write Belko FUsttea. Inc.. 
Dept. 0-7. 147 W. Sidney Ave.. MU Vemon. 
New Y ork. 

JlO.NKY in plastics. Knter the Allcraft 
Product Contest You can win $100 in 
cosh prizes iiiul earn lots more. Write 
today. Allcraft Products Co., P.O. Box 212, 
Hempstead, N. Y. 

PLEXlGUrVS supplies prime grailes lU',' 
discount «ram Craft I'laitie^ Free Matlnga, 
Bog a«>. Hiwiertille. W. J. 

PL.V.STICJS and Supijllcs — new Plexiglass, 
Luclte. and Catailn --Sheets, rods, tubes. 
Etc. PlexlKlass and Luclto sheets per sa. ft. 
1/lil" «LC0: li" S2.0U: 3/lU" $3.23; H" 
$2.75; ?i" $3.75: %" $1.73; »4 " $T..-.0; etc. 
b'/c disiiiunt over 5 sn. ft., 10',f over 10 
W|. ft. Kitu $2.00; $.'>.0U; .<S ou. Postpaid. 
List fret' Send money or.ler I'lus-inet Sales 
and l;::_::;i 1 ' ! SiiilleV i'l, .Si. Louis 

l. J, Mm . 

•'H'CITK" Clear Transparent I'laslic. .Ml 
new material, you sa\a when you boy 
2I"x;i<;" slieels 1/lii" thick $0.00. Ulirk 
$10.00. 3/liJ" thick $11.10. U" thick $12.18. 
Luvito Cement 6 oz. $1.00. Wo pay shippinit 
cliar;;cs to any tiestlnalion in C'.K.A. Ml 
orders over .*100.00. Hamilton I'lastle Con>.> 
71" Cedar Lane. Ti'aneek, N. .1. 

J'L.\.STIC, I'lexiglas sheets new; 111 squaie 
iucJics following thickness; 1/lU" $1.60: 
lU" $1.8.-.; 8/16" $2.00; >i" $3.50: ¥»" 
$3..-0: Vt" $4.30; %" $7.25; 1" $9.25. S'.r 
discount over 5 square feet. lO^r discount 
over 10 iMiuaro feet. Send prepaid. Senil 
money order. Plastic Suppb' Co.. 2018 St. 
l/ouls Ave., St. Louis (i. Mo. 

PLEXIUL-^S Luclte scrap from our fac- 
tory, mostly masked. Make small articles, 
costume Jewelry, handbag-ornaments, novel- 
ties, sizes, thickness assorted. 6 pounda 
$3.00, 12 pounds $5.00, add 10',e postage. 
I'lastic Palirieators, 44 Murray St., Ne*v 
York 7. N. Y. 

10c BBINOS our Booklet with Illustrations. 

Project Suggestions, Instructions on Lu- 
clte, Catalin, I'lexiglass and Bakelitc. 
Douglas Homo Craftsman, Box 34V, i^tam- 
fo rd. Conn. 

LEARN at home "Working with Plastics". 

Full information on sheets, bi(M4<3, rods, 
tubes. Trado names, sizes colors for fabri- 
cations. Designing, tooling, bemling, ce- 
menting, |)olishing. Also tor homework- 
shop. Only $1.25 postpaid. Money back 
guarantee. Modern Tcclmical Book Co., 
Dept. MIS, 53 W. 42nd St.. New York 18. 

QUESTION In plaiUeir I wlU anamr any 
two questiona for $1.00. B. Paulson, 

3.735 N. Lakewood Ave., Chicago 13. IlL 

BED-I-Ctrr Luclte Kits:— Cigarette Caddy 
(tllc; Picturcframe. 65c Candlestick, 75c: 
Fabricator's Kit: — dye. cement, abrasives, 
polishes, tools, instructions $1.50. Catalog, 
jdc. .Assortment. $3.33 postpaiiL Tecluiicraft. 
llTifi C ommonwealth, Boston 34. 

PIJ^ixiOLAHS crjsUI clear «"xl2", 12"xl5", 
%" 3/16" Assorted irregular salvage 5 lbs. 
$2.75, 72" vinyl tubing Included 15 Iba. $7.00. 
Davis, 1208 N. 13th, Phlla. 22, Pa. 

PLASTICS — ^Uake yours at home. Formula 
and mouMlai tnetraettaw $1.00. Floater. 
Box 84. Station K, VOrantOb Canada. 



MPOFULAK 
SCIENCE 



Copyrigbted-malscial 



iiiGOEST $1.00 Plastic value tnoqwrent \ 
pleziglai and lurlte sheets and atrlps In ; 
irregular shapes ami thicknesses. Useful for ! 
many projeets and exixri mental work — blK 
pacbaxe by return mail, n(i waiting. Double 
slse package with dj-e and cement Included 
(2.00. Send money order to Ilbme Cnfts- 
nun FlMtlci. 1045 W. lUirlioa St.. 
UMeago ». Ml. 

tW POULTEY AMD SUPPLIES 

RAISa tmkaft the new war. write for free 
Information expIalnlBK how to make up 

to $3000.00 In your own bMkrud. address 
.National Turkey Institute. Dept. 57, Co- 

l umbus. Kansas. 

109 PRINTING, 

MULTIGRAPHING, ETC. 



500 £NVELOPEH $2.00 F.O.It. Mango, 

655-B. Bonth 80th Kewark 3. N. J. 

OFFICE forms — all printing reaaonable. 
Catalog, estimates free. Uagler Ftets, 

9956 B urgard. I'ortlajnd, Oregon. 

(JUALITY PrlntlnK, Prompt eOrlent terr- 
ice. Samples. Lakeside Press, Bolton 
t. K.Y. 



.-.00 8%" X 11" LETTBRnE.VDS SOU «%" 

Envelopes. Price $3.50 Postpaid. Cash 
with order. Spcclflc Products Co., 119 N. 

Water St., Itoclie^..cr 4, N. Y. 

QUALITY Printing prepaid: Business, per- 

sonal stationery. Letterheads, envelopes, 
^itatementa. Prlrea reasonable. 8amplea. 
Mero Prodncti, M Moirbon, PunzsuUwney, 

Penna. 

SKXD 10c Nmv, for our :!tJ-i)a>;e I'.Mii pi ice- 

Ust — refunded lirst ordci. McCall Press, 

13-.;fi S. 27tli. Omaha r>. Nchr. 

r^ii s><.xn ir.\M.MKUMILL Letterheads, 
:> tpiid. $1.00. Uavelupea same. 
; i . !■ I 'l ^. Hudson, y. Y. 

1 8Hxll LKTTERIIEAI>H. and Aft en- 

. I'loprs $2.73 Postpaid. Adtaure, Strasburg, 

Uliio. 

liKTrKIl l»rintiii^: — I-<miT Cost! Littei- 

heads, Knvelopis. I'.noklcts. Folder.*!, lahels. 
-latements. Kstimale free. Lonelm I>rlnters. 

I'auUlin K, Ohio. 

.SKN'SATION'AL photo callinR oanls. .Send 

negative, name, address, plioiie nuinlxr. 
100 — $2.00. 500 — $8.00. Free sample. Master- 

craft. Pu eiite, Calif. 

.150 BUSINI>1S cards $1.0ii pnstiiald. Art- 

craft, 40 -Oii H7lh. Curnna i. X. Y. 

FREE ganiplpsl 'Juality inlntiim. I,ow prices. 

National I'liiii IS, liiI'J-A Diixel Hlvd., 
Chicago 1,'. 

LBTTKKIIKADS. Envelopes — 3."»tl Each $3.00. 
Mallo Press, 7«T Lglth. Flint S. Mich. 



no PRINTING btiTFITS, 
SUPPLIES 



PRINT your own Postal Cards, paper, or 
anything on '■Printoniatlc Self-feetUnK 
Kotary Postal Card .stencil l)u|)UcKt"r. 
Only $9.,".n with $2.3.') worth of supitlic.'i. 
Stencils. Ink. etc. Literature Free. Pitts- 
burgh Typewriter Supply, 33(t-ItE Fourth 

■Vve.. PlItgljurKh 22. Pa. 

CUTS — Make real halftones, llnecuts .your- 
self I Samples 2uc. Particulars free. Rapid 
riicmlcai Senice. Kilwardsvllle, llUnoi.<. 

I'HIXTINO Presses, Type, .Supplies. Lists 
;ic. Tun it)aufih Serrlce. Loysville, Pa. 

PHOTb-Engravlngs Reasonable, Estimates. 

8pada Enterprises. 10 Lexington, Weth- 
ergfleld 9, Conn. 

i;cONOMICAL Hnmemade Presses. DeUlls 
Free. Rlesal, 1111 Harrison,^ imiladelphia 

24, P a. 

PRINT At Home — Scnil 10c fur Catalogue 
— Type. Presses. Supidics. Itarnhard Co., 

ti Coluinhia .St.. Xcwaik .'. N. .1. 

INEXPKNSTVK lMrnc-in,,(lc prititinc press. 

Dcluils >:v . Ni I S: . H ^,^ , :iic. 
LouiM.iiia. 

PRINTING. BookbindinK Machinery. Trpe, 
Supplies, Inquiries Inrlted. Bulletin 3C, 
Box 918, New York 8. 



PRINTINO equipment, type and suppllei. 
8«id itamp for detaili or dime for com- 
lete Uluatnted lupply book. Ketier Inc. 
" 8, Mertden, Conn. 



111 PROFITABLE 
OCCUPATION8 

ANXOL^'CINO home study course . In com- 
mercial baking. Practical basic training, 
G<K>d Held for th(i.<'c with aptitude. Nearly 
depression proof. Send for free booklet. 
"Opportunities In the Baking Induitry." 
National Baking School, 1315 MldOcan 
Ave., Uept. 1721, <:iilcago 5, 111. 

$5000 FROM Ilalf Acrel Oronlng GlnsenK. 

Seed, ixintract supplied. Particulars 10c. 
Aasociated Oromn, Ilept. 18, St. Koibert, 
Manitoba. 

$40.00 WEEKItT. Made grawlng mush- 
rooms. Fresh. Dried. Dominion Patent 

331 5K3, free spawn. North American, 169Y 

Vonge. Toronto, Canada^ 

LOCKSMITH l.XG^'rofitable Business or 
Ilobhyl Xcw course teaches you how to 
pick locks, tit keys, de-code, masterkey, etc. 
Easy self-in>tru( tion les.sons. Itargain price. 
Fascinating KlO-page illustrated catalog 
I'lce! Write Nelson Co., iicpl. 2-01, Chi- 
c;iKo 5. 

MAKE Iteautiful Costume .lewelry At Home \ 
For Large ProHts. Hobby or Therapy. I 
Free Illustrated Wholesale Catalogue of Sea 
Shell. Metal and Pastlc I'arts Contains 
Detaied instriictiont. Florida Supply Uouse. 
Itradenton, Fla. 

£XCKLLK.\T proflU raising Mink, Ch<ilce 
bree«llng stock arallable. Details fur- 
nished. Franklin Young, RlverheaU, New 
York^ 

GOLD — Stami)lnK Is fascinating and profit- 
able. 1 ICC b(K)klct. Home City Specialties. 
1 )ep t. I'.S 1273 .Springfield, Massachusetts. 

SBKUj ~ Jewelry — Supplies Wholesale — 

only. McFarland Plastic Company, Sara- i 
sola. Florida. 

STORY writing slnipUHed! Don't dream- 
try! Fascinatlnt;, complete home study. 
Handsome earnings. Circular free. Simple 
Segment System, l»ost OlHcc Box 834, 
.Spokane, WashlUKton. 

)IUSIIROOMS Grimn: Boxes: ItarrvU. 11- 
lusrate«l Inatrurtlona Glir. Spawn $1.00. 
Oordnna, S53 William, Winnipeg. Blanltoba. 

HE A Novelty Manufacturer, fascinating, 
intcrstins work, Make larKe profits. No 
expensive equipment needed, easily learned. 
Use garage or basement, incspenslTe ma- 
terials. Successful manufacturer sliowi how 
at small cost Orders waitlnic. Write today. 
I'lastcx Products, 127 Clement, San Francisco 
18, Calif. 

PAINTING flagpoles often pays $."iO.OO <lallv. 

Particulars free. The .skyline Co., P. O. 
Boar IBOl-A, Unlontuwn, Pa. 

ENJOY Life! Comrnrtaiilt* Ihlng on two>am's. 

Be Independent! Complete Inf'irm.itl'm fl.On. 
Satisfaction guarantee*!. Home Industries, 

C-1514 Long. Coliini l ms P .. Oliio^ • 

PANNINC; Gobi— i'nc 1 . i i .rat lire I'iitiircs. 

Old Prospector, J!ox 211117. i>utch Flat, 
Calif; 

TYPISTS, profllable business at h'-me. Com- 
plete Information. 50e. Quant. 3o21-A 
Bniaihray. Chicago, III. 

112 RADTOS, 

SUPPLIES & EQUIPMENT 

MAKE Simple, Tubcless, Batteryless. Dis- 
tance-Oettlng Crystal Radius. Crystal 
and lllustrate<l instructions 2oC postpaid. 
Alle n, 42r-S, Cllnlon. Mo. 

TEN Simple, easy to bull.I Crystal Radio 
Diagrams and Crystal 2.')C Po.sipaid. Pot- 
te r, l.Tl I McGee. Kansas C lly i;. Mo^ 

BT'ILD your own Radio. AH kits complete, 
incliiditi? fpeakcr. 4 tubes & full Instruc- 
tions. III. ill. Details \- latest parts catalog. 
National Radio Disti ibutcirs, 10211-1', E. 

v^ra St .. X. Y. r.ii, X. y. 

FAMOT-S "Allen"' Midget Semi-Fixed 
Crystal Detector, Set Building Plans and 
100 late crystal set Distance Reports all for 
50c, Postpaid. Allen. 427-S, Clinton, Mo. 



LOWEST mett. Bidio Tubes, parts. Bar* 
_galn Ltstt Sc. Potter, 1314 McGee. 
Kansas City 6, tin. 

"SUPERHET Manual", $2.50. Free elec- 
tronics bookalog! Stone, Lunenburg 22, 

Mass. 

RADIO book: — ' Everybody's Radio Manu- 
al". Tells how to service all radios at 
home. 256 pages, 216 pictures. Deluxe 
edition. 11.49. Popular a«ienc«. Dept. 7«-C. 
3 53 4th Arenne , New Y or k 1ft, K.^ 

TUBES, Parts, "Test Equipment for service 
men anU radio hams. Wholesale prices 
immediate delivery. Variety, tiUl Broad, 
Ne wark 2, N. .1. 

BUILD Newest, Exlia-Loud Crystal Set. 

Instructions, 20c. "All About Crystal 
Sets", Booklet, 4"c. Catalog Free. Amoroso 
Radio. Rt. 4, Hungary Road, Richmond, 
Virginia. 

REVISED Plans lii crystal sets (SW record 
.'<300 miles). Including "BadlobalMH" 
2.'>c. Laboratories. Bos i*T, Ban GuIm, 

Califo r nia. 

2-3 TUBE amplifiers built to your spccill- 
catluns. Victoria Electronics & Supply 
Co., 1U39 Memorial Are., Weat Bprlnifiild. 

Mass. 

HUBBY I HUBBTI 
If you wish to bcrome a Badlo Service 

Expert in a hurry. No previous expe- 
riiiice required. Nothing else like It. 
Write Ilazclton Enterprises, Deiit. 3, Radio 
Divisi.-ii, (1111 Tcmiile Court Bldg., Cbat- 
tancxiKa 'Iiiiii. No obligation. 

ATTENTIO.N" radio experiraentors, tube tester 
complete, ready to use. Saves dollars en 
shop repairs. Also tips on short cuts. All 
for $1.2.'>. Mfg'd and sold by. R. Jordan 
1307 E. 3 Notch, Amlalusla, Ala. 

iou AtMMMITKD mira and pimer rondensen 
$1.00. V. Ballzer. 10 ^delll Place. 

1 ! rc Ki klyn 18. N. Y. 

l,OCD Speaking Crystal Radio, improved 
dcsik'n. Illustrated plans 30c. Radio 
Clin ic. Um\ A Euclid, Cleveland 6, Ohio. 

YOUR New Free Catalog Is Ready 1 Badlo- 
nie's Catalog lists hard-to-get radio parte 
and liotdcs. AU available fmr Immediate 
shipment. Send today to': Badlonlc Btralp- 
ment Co., Dept. T7. 170 Kassau 8t» Kov 
York 7, -N. Y. 

.\MPLIFIER. brand new, with tubes. Input 
to 7F7, output 2 — 7C.".'s. full wave recti- 
fier 7Y4, with transformer, original cartel^ 
prepaid $l.!i'i. Lyell Hardware and Lumber 
Co.. 11.'.2 LycU Ave.. ItiM-hestcr. N. Y. 

C'RYST.VL Radio expcriinenlcrs. Illustrated 
catalog, cryntal-radio supplies. Write Im* 
mediately fur free catalog. UuM, SS4 B. 
SHth. Nitv York. 

BUILD it Yourself. LaUiratory Designed. 

Radio Receher. Hi-Fldellty Amplifier, Re- 
corder Amplifier. Phono-Oscillators. Volume 
Expanders (Toniprcxsora. Drawlnrs. Literature, 
50c. Staretone Klertronics, Dept. A, 608 
Seneca Are., Brooklyn 27^ N. Y. 

POCKI-rr Badto! Bulk! new Tacmim tuba 
suiur-raidget. PhUM $1.00. ITnlted Maui* 
f.ic turing AssocUtes, 3310-5 «. Fort Worth 8. 

'l'c\as. 

Fr..\'r Rate schedules improve luoHts. Com- 
piled from 500,000 ji>li<. Write for In- 
formation. Radio Equipment Co.. 1413 W. 
Franklin .Vve., Minneapolis 5, Minn. 

ELECTRdNic'"c<iulpmenrirullt'tci"your speclfl- 
ratlons. Anipliliers, Photo- Electric & Elec- 
tronic controls, etc. Estimates, ilordern Elec- 
tronic Laboratory, Hox 'iT/A, Urunswlck. Maine. 

RADIO .Surplus, Itargain Prices. Thousand 
Iteiiis, List for Nickel. Cambell, 3800 
Klnzic. Racine. Wlsc-onsln. 

NEW 5CP1 Cathode ray lubes $7.03 each. 

I2-pln socket for same, 4.'ic. Limited quaB< 
tlty. Shipping weight 4 lbs.. Include postage 
ill your money order. Write for free electronic 
bargain list. Ohmeyer Englnerrlnc, Dept. B, 
Falrvlcw Blvd., Hempstead. X. Y. 

WKSTERN Electric flzeil crystal detector, 
no adjusting, gives loud steady signal, 
nothing like It, a war development. Excel- 
lent for rrystal sets, meters, other uses, cost 
Government Se.M, piepatd 99r. Free list J. 
Radio City Labs., SO Chuidi St.. New York T. 
N. T. 
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1 TtTBE Radio Kit. imUiillnK tube, phono, 
two batteries — iii)tliiii« else to buy. Kasy 
to buiUI. place partd uii picture iliaKi^ni ami 
connect. Aiiylxxly i-an do it. Gets local, ilistmit 
stations. $1U.9.'> prepaUl, plus Keilerul Kxi-ise 
tax postage 8.>c. Crystal Kit all parti iii- 
dudlnx headpliune. vtry cfflclcnt, |2.9o, plus 
Federal Exdiie tux. ptMtaice SOc. Vtee parts 
list X. Jolin Bamn, Wit ItStli St., Urouk- 

lyn 9. N. Y. 

VEST-Pockct Slioitwavn Cry.<t:il llwciver Rets 
Trans-Atlantic slationsi I'lu'iiomcnal >;nnin.l- 
IfM etieuit. rians $2.00. Uox 2!j3. Jamaica, 

N. Y. 

7 TUBE Autopilot .Ampliiu»r. $3.7.-»: Deacrip- 
tlve Surplu.s list. li)f. Vn UlUs Braodi, 
Box 26. Daylon. Ohio. 

•'TWELVE-In-(>iie • TooU 8m Uiabop ad 
Machinery Pago 54. 



113 BAZOR BLADES. SHAVERS 

100 ri>'EST Chronic SwuULsh Steel U.K. 

Baaor Uladea. Honed and Tested for 

OUletta BMBun. Prepaid $1.25. Ulp'x Mail 

Hewlee, 6500 Oleatlta, Ht. Loula 9. Mo. 

IXOERSOLL $1.00 Stropplns outllt save your 
ramr blades, cost you .'><tr. aells for >1.<M). 
G«otg« Florce. 18 Vvm St.. (}. W., Atlanto | 



11.; 



REPAIR WORK 



(OVKU au.UOO.lJ(llP) .'<c»inj; Machine Oaners. 

Nee<ls Jloney .Saver, Ui.iue Itcpair, d'arcj 
etc. Manual. $l.im. Worth $10.00 or $l.<Mi 
Sataj^ ttomaeliliw SorIm, 231 Main. 
lawMtoB 8. Ohio 
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RUBBER STAMPS 



ISK'tTEll Uubbcr Stamps. Kzy-Oriler Liter- 
ature Free. Leo-Vall I'rcss, Box 1242. 
Indianapolis B, Indluno. 



S LINES 37c; Sitmatures $1.73; Pads 25c. 
Prlntrlte, Wauwatnsa, Wis. 



119 SCIENTIFIC EQUIPMENT 



METAPHT81CIAN.S book treaties $3.00 
simple apparatus. Benefit teaUmoniaU 
daily. ArUsan Psyddatrift. 281 S. Main. 
Watertoim. K Y. 



US 



SONG WRITERS 



POiaiH Wanted to be set to mu.^io. Free 
examination. Send iioeins. MrXeil, Mas- 
ter of Mu.sii'. .~>io-i>S. 8. Ali-xanUrla. Los 
Angeles. Cal ifor nia. 

80KOWBITISKK. ttanini PubU*fa«d MantUy. 
Advance lioynltr. Send yuur loniu or 

poems today for our rxi'ltlns niter. lUiUy* 

wood Tuncsstnitlis. Dept. 10F>C, 1387 S. 

V ine, HolbwooU 2S. Ca 1 If^^ 

WANTED I LjTics. meloaies for sm«a. We 
arrange, publish, sell. Superior Song 

Btodtew. Paaaate. N. J. 

POEM8 Wanted fbr mnaleal settintr. Com- 
posers' Guild of America, 543 Fifth Ave.. 

New York 17. N. Y. 

POEMS Wante<l for musical setting, isend 
poem for imroeiliate consideration and 
Free Bto'ininK Dictionary, llichurd Bros., 
4a Woodl Bkte .. Chicago. 

BOKOWBITKBM — Send Pm-ms for Inimcdl- 
■te examination ami Free ISook. "Voiir 
Flltnn in Songwrilinu". Uadlu City Mu.-ic 
Academy, 1671 Broailw a y, Xew Yorl{ 1'./. 

$100 CASH award for bcjtt song poem 
place<l with us every month, lilt parade 
composer and staff will set it to mu.<ie. Fin- 
ished song will be reiunled and lead sheets 
or manuscripts furni.'shed for professional 
presentation to aow publishers. Send your 
ioog poems today for free examination and 
full details bow ymi nunr win $10A. Hereen- 
land Beetndeis, l>apt r.8., Hollywood 28. 
Calif. 

80N0WBITEES I A Umlted amount of 
Kuwa wanted for radio distribution. 
Tin Pan Alley, Inc., 1650 Broadway, 
New York 19. N. Y. 

80N0WBITKBS for publishing plan and 
flTe sonR send $1.00. Art Muile^ KM 
Bnwdway. New York 19, N. Y. 



SONOWRITEHH: Valuable monthly awards 
for iHMit songs. Collaltorute with na- 

ttoniiUy famous conl|)(T^er of "OiKits ami 
Sadilic:.." Send pncins fur free c.x.miina- 
ticm. SonKS. tiet Free lnstrucii\c booklet. 
]loll,rwoo<l Ilurinony Iloiisv, 12li 8. LaUrca. 
L -i7, IxiH .Vnnelcs 3li. Calif. 

SO.NGWllITKnS: $100 Cash Aiviirdctl Vj\A\ 
Montli F(n- I'.esi Son;: or Song Poem. 
Melcullos fupiilicil Without Charsc Uy 
lliill.vuirtjfl ( Minpiiscr.-;. Lc:ul sheets and 
recoiils fiiniislied. rincma Song Co., Dept. 
lt-:ii;. Itcserly ill lls, C'^ilil. _ 

KXTll.V Copies Your .^^usie Jlanus<rlpts — 
Muslvupy livrvU-e. Box liU. Uuelmwtl 1. 
Oliln. 

SUN'tnVKITGItSI AmasUig, Mitatamltnc 
nir«>r. Ulbbvlcr. C-13. 8157 K. Avers. 

Chlrago^ 

Pt>KMS Wanted for Muxbal Setting'. Send 
poem for immediate consideration. Ki\c 
.''tar .Music Masters, 046 Beacon Building, 
Boston. 

SONC.WKITKKS' Magazinel Songs pub- 
lishoil free. 10c copy, $1 year. "Song- 
writer's llovlew." 111-S W. 4Sth, New 

Yi.rk C 1 1 y. 

St>.\t;WKITi:itS. llavo .vour sotiKs com- 
pleted by an iKine.st, experlcnocd arranger. 
Snliniit song's for free anul.vsU. Tommy 
KlllHMi rnc. Itox 12.'.?. Ilakersllcld. Cal. 

I.K.\HX to write luusie, words, arrange- 
iu<>nu and put>llshiug. The <'omi>lete 
Songwriter U-Us How. Send $2.00 M.O. 
po.<tpaid to Puritan Ptililislilng Co. Inc., 
.1:14 S. Dearhorn St.. Chhago 4, III. 

SO.VtSWntfTKKS Wo publish riKmI BOngs 
without payiix'nt.. Write for details. >lc- 
r. hity .Movie. :U West Flagler. Miami. Fla. 

SONtr poems wanted — ^^Vll subjects. Hcnd 
your iK'st pnciiu today for tn» esamina* 

tton. or write for free bo«)kIet "Getting 

.Ahead In Songwritlng". Song Service, 
.t.Tl-J West 4tith. New York. 

SO.VO Writers ,\ttentlonI The unia/.lng 
demand for phonok'raph records, acceler- 
ated by more than .^00.^HI0 Juke Bo\cs ami 
the Hits a<credlte<l tliem warrants your 
Inmiodiate cotishleratlon. Wo arc offering 
fong-poom writers tbo rare opportunity of 
haring established composers colluborato on 
appealing material received this numtb. Uecola 
Itecocds. Itox 0S 7S. HoUywood S<. C alif. 

LYBTCH any subject $'l.00 each. R. Klcholi. 

42.1 Park, Nco.-ho. M o. 

MTTSIC composed, orchestrated, arranged, 
music prlnte<i, by duin h organist. years 
experience. All Murk larcfully cilited by niy 
daughter, graduate .luUiard with Masters' de- 
gree In tbenty and cunii>osition. Keginald 
BeMier. Ifliirlwm I'ark. Xw Jcr.'«-y. 
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SOUySNIRS 



OBNI'INB Uermaa Medalc aceimd fMin 
Iiomeramlnit O. I.'i. Umlted number 
available. (Mhvr Foreign Souvenirs. Price 
list lOe. Unbbyeulld, tJ. SS W. SSnd. Xew 

York; 

W.VUI'L.^Nl-; snuvenir, aniazinsly ii^cfnl 
clamp 2.'ic each. Burgo, 1U08 Grandview, 
Pttllas. Tvsait. 



124 SPORTING GOODS, GUNS. 
F ISHING TACKLE, ARCHERY 

r,OWS-.\rroW5 fnr nccreatlon-IXunting- 
Fisiiin;;. Beautiful Archery instruction 
iKiok. 70 pages. .'>o lllu.strations, only Site. 
Illustrated catalogue Free. -Vrchery Hales- 
Service, t>17 South State, Chicago. 

"A>nrrNITIOX '~Xe\r~and Used ".Sliot- 
guns" — ■■Uilles" — '•Handarms". List 10c. 

Kud olph's, .Xtibison^ Kansas. 

FISIIING I'olos: dealers uiilv. Snmrle 
Jointed Cane $2..".o. Bob i' u , C i . s, 

ArtL^ 

2000 BARG.MXH. flrearmiu binoculars, war 
. relics, catalog SOc. Hmitli Museum, Bun- 

ncme dc, N. .1. 

USKI) Guns, bought, sold, exchanged. List 
stamp. IIowc. Coopers Mills, Maine. 

Sii:xr> 10c for list 100 used guns. Fray^ 
seths, Wilmar, Minnesota, 



SILEXOER— for .22-cal. Itlfle or Pistol. 

Sounds like Air-Gun! Simple Plans $1.00. 
Sing er, 1014 Onltoga Ave.. New Yortt M. X.Y. 
GIMKKT/H (ntsars Oun Cnlloctlan: 23% off. 

Oimticrs Armor Department makes room 
for ncu- collections. Send for 131 page 
illu.-ttruted catalogue ($1.00), several thou- 
funUs weapons, iiu-luding motlem shooter's 
Item^. ttntl<iuc gtins, swonls. daggers, armor, 
cannons. i)owdcr llasks. molds, etc. Special 
bargain — (■.auitlian Cavalry Sword, shiny 
basket guard, complete with scabbard, by 
Wilkin.snn. British Court swordmakars. 
Originally $10.11.-., now $8.03. WriU Olm- 
bels^Xew York City. 

44.-, .\XTIUI E Firearms: ."i.lMIO Bamains: 
Klftes, Coins, FossiU. Cartrlilgcs. Carbines. 
Indian Iteitcs. Antique*, Minerals. VUnt- 
lo<ks. Swords, Cataloeue— Pliotocraphs 25c. 
lleike, Wemma, III. 

FISIIIXO Poles: IValers only. .Sample Jointed 
naUve cane prepaid $3.50. Bob I>acfl. Combs. 
ArK» 

127 STAMi^ dbLlLBCTHJ« 

ZOWIE-E-E! A Barrel of Fun fur oidv a 
l>ime! nod United States Stamps — Abso- 
lutely unpicke<l anil unsorted. just as re- 
ceived from church missions. >rany 
varieties, including large eommcmoratlves, 
alrmali.i, high denominations ui> to $5.00! 
Stampdum's biggest package of fun, and 
yon might find Miinething really valuable!: 
Price only lOc to serious approval service 
aiiiillcants. Money back if not delighted. 
Illustrated bargain lists with each order. 
Mystic Stamp Co.. Uept 55. Gamdaii, Neir 
Y ork^ 

WOKLD'S Largest Diamond .\nd Triangle 
.st^mp<. Free .'itamp Magazine. Stamps 

from Fisbtlng Free French. 20 stamps 

fnm 20 Ulffereut Countries. Pictorials. 

Airmails. Big Bargain Sc with approvals. 

Capital Sttmps, Dept. 10, Li ttl e Hock, Ark. 

BlirnSli Empire I 55 Dltf erent Including 
Bdtum. Burma, Cyprus. Gwalior, las- 

DianflL lie to Approval Buyers. Lymao, 97 

Nassa u St., New York 7. 

FBBB— Canadian Sett. Boyal Visit. Oearse 
VI, George V, Coronation. Jubilee, oth- 
ers, to approval applicants. Ensign, Box 
11?<-P. So. Orange, X. .1. 

118 DIFPEKEXT stamps Including com- 
memoratlTes. charities, airmail, sets, etc. 
Only 3c to appnn-al buyers. We buy collee- 
tinns. Badger Stamp Co., Milwaukee 8. 

Wlscon,iln. 

SC.\ Til I'^so V. S.— Hussey Local Carrier 
Stamp listed at l.'ic. .\lsn Costarica No. 
C.) listed at 40c. Both sent free to approval 
bu.ven sending 3c postagei Vladon Htamps. 
17I7-S Ith ho. Toletto 8, Obto. 

COMT'LETK "T'nited States" catalog with 
1000 illustrations. Send 10c for mailing. 
Harris te. Co., 09 Transit BKlg.. Boston, 
MajM; 

DR-VLEU'S Wholesale Catalog. l>08tage 3c. 

Frankseok 5031 Queeusberry. BalUmace, 
Maryland. 

SCARCE "Polo To Pole" Packet! Stamps" 
from strange, mysterious countries only 
— Greenland (North Pole) Solomons. 
Spanish Mororro, Bhopal. I'utiala. Siberia, 
Grahamland (South Pole), Djibouti, Zan- 
zibar, etc., and including stumps cataloging 
up to 2.-1C each! Our Price only 5c to ap- 
proval applicants. Itlg Dlnio Packet List 
free! Methuen Htamp Service. Inc.. 2>ept. 
146. Lawrence. Masa. 

BOX Stamps containing hundreds all dlf» 
fercnt cataloging up to 2.-)e each. Eveiy- 
tbin^' *2.iiO, I»ngacre Shop, 100-C West 

■VI 1 u 1 . X.Y.C . 

WOW! $10.0(1 WorUi Of Fun Only 10c. 

What a treasure hunti Big package 500 
Foreign Stamps — Just as received from 
foreign missions other sources. Includes 
stamps from Afrira. South America. Philip- 
pines, Free French, Cape Juby, Palestine, 
etc.. Including airmails, commemoratlves, 
and stamps worth ui) to .'lOc and 7.">c. This 
amazing offer is given for lUc to serious 
approval applicants only. One to a custom- 
er, money hack If not more than delighted. 
Jamestown SUmp COm Dept, 6* Jamestown. 
New York. Stampt— Yalued Vp to Me MM 
Tac Eacb. 
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FKKE! Leeward Ts., Cayman Is.. Turks and 
CaieoB plus 54 different mint World's 
Fair poster stampo, to approval servlre ap- 
licantt lendlnK 3i- postage. latluim Stamp 
Co.. BprtngfldO.' Mau. 



FKKK — I'iek 2.')e worth of stamps from our 
first U.S. Approval Selection . . . Ap- 
pnniimtely IIM) sumiw to choose from 
. . . Kzcellent value ... No obllcation to 
buy. Lists illustrating tlie most popular 
I'. H. stiiini)^ at i)ilrts you can attord — 
win be incIudciL Don't miss this oppor- 
tunity! Writ* toi^, 8. I>. Engel Co., 
88 Pirtt Bow. KCTTYa* City. 

I9th CENTUBT 8. Commera. CItII War- 
Bottleshlp menues. $5 and SlU. Stamps 
free to U.S. approval applirants. Uctro- 
politan StUBPi. 198 G. Broadway. Kew 

York. 

25 DIFFI':RENT liulia-3c wltli approvals. 

Premiums with purdiases. Brandweln 
Stamp C o., Hoi 92 P, Uayonnc. N'. J . 

UNITED STATES approvals complete cov- 
erage flne quality, attractive prices. 
Seminole SUmpi. Box 878, Coconut Qiove, 

Florida. 

AIRMAILS of World— 19 different Includ- 
ing Bolivia TrianKle. World's Fair, Com- 
loemorattves, new l-ssues 5c with approv- 
als. Continental Co.. Dept. 0, Box 639, New 
Rochelle. New York. 

GORGEOUS Colors, scarce "Airmail, Sur- 

charges. Charities, Sets etc. All In our 
liiK I'roinium packet only \iit to approval 
Buyers. Dixie Stamp Co., Dept. PS, MU- 

waukee 3. W is. 

114 DIFFERENT stamps from far away 

countries Including Airmail and Free 
Ftghtlng French to approval applicants for 
lOc Reich Stamii Co., 4(>1T K^ntnore, Chi- 

t aKO 40, Dept. 89. . 

FINE Approvals, freshly mounted. Fast, 

personal lervlce. Toll BW wtat oovntrles 
you prefer and I'U send tbelr atamps. 
XUltOD Skinner, 438 Locust, Long Beach 2, 

Calif. 

1,000 ORABBAOS. 15c each. SpecUl Bags 

25c. San«]y. 689 Bingaman, Beading. 
Pennsylvania. 

no DIFFERENT China, 5c to New Approval 
Applicants. Gross Stamp Co.. 1330 £. 

a8th Bt. Brooklyn. N.Y. 

OLD scarce U.S. Seconda on approval. 

Slightly defoetlTO. nice appetnnce, bar- 
gain prices. Haanfald. 881 Clinton, Mew- 

ark 8, N. J. 

FINI.AND — 20 Different 3c with apwrovals. 
Rosenberg, Box 1303. Chicago. 

10 DIFFEBENT U. 8. Ofor 49 Ton Old. 
5c Foreign. XJ. S. approvau. Scott, 3U 

Baker Ave, Lexington 7. ^fass. 

VICTORY Packet Free: Incliiilcs stamps 
from Tanganyika — British Cayman Is- 
lands — Animal — Scarce Babyhead — 
Coronation — Early Victorian — Airmail 
— Map Stamps — with Big Catalog — all 
free — send 5c for postage. Gray Stamp 
Company, Dept Pit. Toruiito. Canad a. 

OERMAN~Uitler Stamps. Brought over by 
American soldiers in small quantities as 
souvenirs. These stamps are bound to be 
very scarce because all remainders have 
been burned by Allied Governments. The 
most unique items in any collection. We 
will send two values, mint, one recular size 
and one large size, both for only lUc to 
sincere api)roval applicants. Please state 
whether approvals should consists of United 
States or foreign or both. Anprofal Head- 
quarters, Globus Stamp Co., 288 4th Ave., 
New York City. Dept. 217. 

POSITIVELY Greatest Free Offer— Latest 
Scott's International J.'i.OO Stamp Album 
— Povering entire World, contains Sti.OOO 
illustrated, descriptive spaces; Scott's 1946 
Standard $.t.00 CataloKiies "Philately's 
Encyclopedia" — absolutely Free to appli- 
cants for Foreign Approvals becoming 
(iistomers. Plymouth. Bell. California. 

50 DIFFERENT U.S. 10 cents to approval 
applirants. Standard. 3817 Sackett. Ctovo- 
laad 9. Ohio. 



BAllGAIN— l.ono mixed United SUtca for 
only .'lUe! I'lenty conmemnratlves. Air- 
mails, etc. Grant Haatle, 152t) Dale, San 

l)let!o -'. Calif. 

i;XlTEIJ STATES Collection— Thirty Dif- 
ferent flne unused, commemoratives be- 
fore 1939 iBdndlng Coiunritlana Bicenten- 
nials Parks. Frleo 81.00 Appraral Appli- 
rants only. Orange Stamp Co.. Albany 7, 
X. Y. 

50 DIFFERENT United SUtcs. lOe. Price 
list free. No appionls. Seldenberg. Cas- 

sopolis. Mich. 

40 1)1FFEUI;nT ArKentiiu- for iDc to ap- 
proval applicants. M. W. Payne, West 
Clieshlre. Conn. 

SO DIFFERENT Including aearce diamond- 
shaped airmail 3c to approfal service 

applicants. Avalon Stamp Co., Dept. 8, 

Springfleld 8. Mass. 

FREE! Complete Balkan aviation set with 
approvals. Beaman, Glenburnie 10, Mary- 
land. 

FKIOE! Tiny Chinese "Midget" War set 
Approvals. Seminole. (Ili'iiliuniic 10, 
Maryland. 

FREE! Negro Triangle ; Turks Islands 
"Cactus"; Dakar; Guinea; Palestine; 
"Fairy Talc", Pirate Chart. Map. Ship, 
Sea Lion and Snake stamps; French, 
British, Portuguese Colonies, etc.. Free for 
3c postage. Approvals. Potomac Stampco, 
Washington 10. D. C. 

Hr.SSIAX "Grinning Bear" stamps for 
Conquered Berlin. 4 difBerent 5c. Ap- 
provals. Field. Box 36. BrookhlU 22. Va. 

UNITED STATFS Approvals. Fine Quallt}-. 
Klein, Box 22, Robinson. 111. 

TURKS. Caicos, Grenada, Solomcm Islands, 
Dominica, Caymans — everything 3c with 
apptonUa. Viking, 180-P. CUntoa St., 
Brooklyn. New Tork. 

SELECTED Penny Approvals. Henry Jay 
Service. 15 Park Row, New York City. 

FREE Argentine "Boosevelt Issue". Bequest 
Approval. Blatt, 1015 PUie 8t. Phlla. 
7, Pa. 

SEN.SATIONALI 5 seU lOc. Approvals. 
Star. 2110 Westbury. Brooklyn 85 N. Y. 

UNITED Stataa and Foreign atamps sent 
on approval outstanding quality, low 
prices. Fred Herxberg, PS 168 Oak St., 
Elmhurst. III. 

PUERTO Rico Airmail Triangle (Statue 
Liberty). Martinique, Greenland, French 
"Nazi" issue (catalogs 15c), Slave Island, 
Starving Refugeoa, othan. All Free for 3c 
postage. Approrali. Dominion Stampco, 
Arlington. Va. 

FREE Airmail packet with approvals. Deane 
Stampco, Box 2002. }Hlami Beach 39. Fla. 

US, British Colonics and General Foreign 
-Approvals. Denison Stamp Co., Box 497, 
Denison. Texas. 

ATTRACTIVE Packet Free to approval 
applicants. Bate Stamp Service, P. O. Box 
4077. Miami 1. Fla. 

FIVE Vatican City Stamps Free to am>roval 
applicants. Florida Stamp Oo., Box 807. 

^ilanii .1, Fla. 

25 DIFFERENT Persia for Ge to approval 
applicants. I.iorralne Brown, Marion, Mich. 

23 DIFFERENT IMtaerland lOc with U* 
%-lc Approrala. Gamfll's. 4357-C S. 
Hoover. Los Angeles 8T, Calif. 

FAMOUS Washington Bicentennial Set 10c. 

Swell United States approvals. Jarr, Box 
217-B. Madison Square Station, New York 10. 

TWO Mint CosU Rica seU 10c, with ap- 
provals. Vargo Stamps. 6044 South Falr- 
field. Chicago 29. 111. 

"GOYA Nude" set lOe. Appnrab. Bognl 
stamp Ca. Tamaqua, Pa. 

PENNY' Approvals. Thousands difTerent. 

Pictorials, commemoratives. Airmails. Ray- 
max, 123-X William St.. N. Y. C. 7. 

UNITED Nations, scarce 5c U. S. Com- 
memorative and packet 30 different U. S., 
including Airmail. Commemoratives, Reve- 
nues, etc. Catalogs 65c — to approval ap- 
pliiiints for Sr. Curfaan Stamp Company. 
Dept. G., Gloumter, Uass. 



FUKK St. Helena pictorial and liif; surprise 
paikel t'l ;ip;n'M\al .ipiil ^. I'lnnccr, 
liux UUt. l',i>.i.icii,i IS. t'.ilir. 

FIFTY different iiie.\i)eiisive siiort and com- 
plete sets and sint;les to a|>|)roval applicants. 
References. Bengston, 3439 S. Michigan 
Ave.. Chicago 16, ill. 

50 DIFFERENT Cuba .t.-ic. 50 Different 
Colombia 50c. 20 ditrercnt Mauritius Ooc. 
100 different Uruguay T.lc. 100 different 
Ecuailor $1.00. 12.'> different Sweden $1.2.1. 
100 different Coeta Hira $3.00. SOO different 
French Colonies 88.50. Mittlon Uait, 
WasMngtoB 17. D. C. 

FBEB Fackat with approvala. Bobert Snltli. 
801 Martlet, McKeeqwrt, Pa. 

NICARAOl-A— Will Boner set lOc. P. On** 
tafson, Box 1808, New Britain, Cobb. 

TRADERS — Trade your duplicates for 
stamps from our approval books. Postcard 
brings full information. Comet, GPO Box 
51 7S, Brooklyn. N. Y. 

PURCHASE Stami)s from Purdiasel Fifty 
different, free. Witli a|)provals. any coun- 
try. Ic — loc. Purchases. 210 Virginia, 

Hillside b. New .lersey. ^ 

RICH Man's approvals, poor man's prices. 

Grand value packet containing five For- 
eign sets. 3c with approvals. StoU Stamp 
Service. 8838 W. Bu rnett. . L ouisville 10, Ky. 

AXX Tours t Falklands. So. Orkneys, Ora- 

hamland. Gold Coast, Rhodesia, U. S. 

Commemoratives, etc. Everything 10c to 
aiiproval applicants. Irvine, 3239 Blddle, 
Wyandotte. Mich . 

EXTRAORDINARY Pictorial Collecting, In- 
cluding Tahiti Spoartshing, Mriap si la a 

Idol. Carlb Archer, Mafaigasian Famar md 

many other strance stamps from unVSUal 
countries. Kverythint.' only .'>c. Imperial Staaip 

Co.. 20 S. H rciaibvay. Yonker s. N. Y. 

BOOSEVELT MournlnK, other unusual items 
galore. .lust .Sc with approvals. Longhorn 
St.iiiip fo.. 2»-lU\ Hed Itl ver. Austin, Texas. 

FREE! 3 Hitler Heads to approval applicants, 
Birctalda SUnpeo^ Box 1565. IfltBl 88. 
Florida. 

5 TBIANGLE Free I Approvals. Gordon 
Davison, Box 1019A, M an chester, N. H. 

FBEE! A Gift that will make the most 
interesting Item In your collection! No 
matter If your coiled Ion is worth $10,000.00, 
you will devote a full pape of your album to 
it! Approvals Included. Postage appreciated. 
George Wentz. San Marcos 5, Texas. 

3,000: no Countries $2: Approvals: Grlest, 
409 Oak, Davenport, Iowa. 

DIFFERENT And unusual general approvals, 
KirkianOs. 7818 Farwoll, Chicago 81. 

Illinois. 

PITC.MU.X Mutiny Stunu)! Fabulous Bird, 
Sword and Shield, Schooner. Pirate Map, 
Kiwi, Russian Music. Swedish Commemoratlva 
and others for only' 3c with approvals. 
Star Stamps L ak cwikhI , _N._Y^ 

100 DIFFERENT 5c to approval a|)plicants. 

Quality Stamp Co.. De|)t. S, Box 202, 
Sta. F.. liuffalo 12. N. Y. 

UNITED STATES $4.00, $5.00, $10.00 
Stamps and U. S. packet only So to ap- 
proval buyers. Wlneholt Stamp COw, Wood- 

bine -I. Pa. 

150 U. S. Commemoratives. Airmails, OtC. 

2."ic. Lloyd .1(ihiis<ui, Ilawarden. Iowa. 

WASIIIXHTON Bicentennial Set 10c, For- 
eign, Tnited States .\pi)roval3. Yokums, 
Box 1372, San .Vntonio ti. Te xas. 

24 DUil^'KRENT — 3r to approval buyers. 
Bennett's. 89 Arlington. Toronto, Canada. 



IXi TATTOOING SUPPLIES 

TATTOO OuUits. ink*, designs. WriU 
today. ZeU Studio, 783 Leslie. BockfoixL 

Illinois. 

DI.AMONl) I'ldnt Elcctrograver for all types 
Freehand Engraving. Also tattoo equip- 
ment, supplif*. Send for free LltwaUne. 
Uoore. 051 8. State, Chicago. 
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TOBACCO & PIPES 



CIGARS, 50 Choicest. $3.00— Postpaid 
Check or Money Order. S & E Co., 
Dept. PS.Nl. Ited Lion. I'ennsylTania. 

SURPRI.^^IXOLT low prices Havana Cigars. 

S. Kelley. 2302 Ontario St., Ft. 
Wayne 6, Indiana. 



134 



TREASURE FINDERS 



NEW powerful Goldak locators for minerals 
and metals and with wartime Improvements 
now available. Screen crlil and beam power 
tubes. Mimeyback Kuaranteed detect buried 
Gold, and Silver at greater depths than any 
competctive device. Write Goldak Co., 1544 
W. Glenoaks Blvd.. Glendale 1. Calif. 

MT-SCOPE Metal Locator fully guaranteed 
and unsurpassed In efflciency. Time pay- 
ment plan, trade-in and accessories. Free 
literature. Fisher Research Laboratory, 
Palo Alto. Calif. 
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TYPEWRITERS 



BECONDITIOXED Typewriters, Mimeo- 
graph, Multigraph Machines, Printing 
Devices. Dixie Graph King, N. Car. 



137 VOCATIONAL GUIDANCE 

DISCOVER yourself! Your best abilities. 

talents. Newest Methods. Helpful informa- 
tion free. Hervey Richer, 3tiA State. 
Albany 7. N. Y. 



138 WANTED MISCELLANEOUS 

REPLACEMENTS— Grates. Firepots, Lin- 
ings. Wringer Rolls. Guaranteed. Mag- 
produi. Royal Oak. Mich. 

SMALL optical shop wants work manufactur- 
ing lenses and prisms, also repairing in- 
■truments. Write for any information. 
Edwin Calkins. 192 E. Wlnspear Ave., 
Buffalo 15, N. Y. 



MERCURT— Highest prices. Free Contain- 
ers. Write Mercury Terminal, Norwood, 
Mass. 

DO you want to trade — buy — sell guns, 
watches, cameras, movie projectors. blno<u- 
lars, musical instruments. Iiooks, jewelry, 
antiques, printing equipment or anything of 
value?? Send 25c for copy Swappers Guide. 
It's crammed full with traders — buyers — sell- 
ers coast to coast, who list what they want, 
and opportunities to trade — buy — sell almost 
anything under sun. Your "wants" listed 
free. National Swappers Guide, P. O. Uux 
41.'i. Evansvllie. Ind. 

WANTED: Set of blue prints for 1 to 5 
H. P. four cycle stationary air-cooled 
Gasoline Engine. Also Interested in pat- 
terns, if available. Hartman Mfg., Sala- 
manca. New Y^ork. 
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WATCHES 



WATCH and clock repairing — complete 
practical course in modern horology. (i6 
Illustrated self-instruction lessons. Just 
out! Low price. Fascinating 100-page Illus- 
trated catalog Free! Write — Nelson Co., 
Dept. 8-01. Chicago. 

WATCH and clock repairing increasing, 
complete home study course wltli draw- 
ings and pictures. Information free. Hous- 
ton Chronoraatlc and Watch Co.. P.O. Box 

1140B. Houston 1, Texas. 

WE sell all kinds of Watchmakers' tools and 
materials, also staking tools and lathes. 
Beginners' tool kit $12.00. for the advanced 
$30.00. "What E^ery Watchmaker Must 
Know" valuable Information on repairs $3.50. 
Free: one B-Z Pivot Polisher. F. S. Horo- 
loglcal Co.. Boi 43. Station W. New Y'ork 24. 

BIG Money in Watchmaking, repairs, ad- 
justment. Learn this profitable trade at 
home. New. complete "Practical Course" 
for beginners and professionals, fully illus- 
trated, only $2.95 postpaid. Money back 
guarantee. We supply tools, materials at 
lowest cost. Modern Technical Bonk Co., 
Dept M3S, 55 W. 42nd St., New York 13. 



1947 BULOVA "Excellency" 21 Jwvels 
$52.50. Unsurpassable. Midland. 116 VlsU. 
SUten Island 4, N. Y. 

WATCH & Clockmakers Handbook by F. J. 

Britten $5.79. Most Complete On Sub- 
ject. For Description. Write for Catalogue. 
Engineers' Book Service, 19 W. 44th St.. 
Rm. ^002, New York 18. 

WHY not employ the convenient, easy mail 
method of having your watch repaired. 
Work guaranteed for one year. Write to 
Geo. Banks. 55 years at 3 Maiden Lane. 
New York 7, N. X. 



140 WELDING, SOLDERING 

NEW Jlodel electric welder 110 volt AC- 
DC: will weld all metals: ea.sy to use. 
ful directions. Complete with power unit, 
flame and metallc arc attachments, car- 
bons, fluxes, rods, mask; all for $19.9.5 — 
Used by the Navy. Magic Welder Mfg. Co.. 
239-PS— 7, Canal St., New York City. 

"THUNDERBOLT" — Transformer welder, 
dial-control. 3 heat stages, 60 amps, 110 
VolU-AC, Ukes up to 3/32 Rod, carrying 
case, all accessories. Illustrated instruc- 
tions. Professional heavy duty welding, 
brazing outfit. $39.50. Also "Super-Welder." 
for light work, 110 Volts. AC-DC $19.95. 
Save i<7r. send check. Or order C.O.D. West 
of Mississippi $5.00 deposit required on 
Super- Welder. $10.00 on Thunderbolt. 
SuperWelder Mfg. Co., Dept. PSC, 23 E. 
20th St., New York 3. N. Y. 

BUILD D.C. Arcwelder without rewlndlnit 
armature. Plans $1.00 each. 25 to 600 
amperes from Automotive d.c. motors. Light 
plant generators. Automotive starter-genera- 
tors. Welders Club. V\3-3432. Chicago 54. 

HOBBYTRTS. .Tewelers. Experimenters. 

Amazing Midget Arc Welder Brazes, 
Welds, .«!llver Solders delicate work. Copy- 
righted plans $1.00. Manvood Co.. 3033 B. 
92nd. Seattle 5. Washington. 



WHY HAVE 

GRAY HAIR? 



Easily Restore Color! 

Why let gray hair handicap you socially, 
or influence your chances for employ- 
ment? Banish the gray hair that shrieks, 
"You're getting old!" 

Use W. W. Hair Preparation and keep 
your youthful appearance. It's so easy to 
apply. Just rub a small amount into your 
scalp at regular intervals according to 
simple directions. Relieves loose dandruff 
at the same time. 

Color returns so gradually even your 
closest friends will not realize it. No ar- 
tificial appearance. Not a rinse. Money- 
back guarantee if you are not completely 
satisfied. 

W. W has proved itself to satisfied 
customers over a period of twenty-five 
years. Scientifically compounded and 
thoroughly tested. 

Bring back lovely color to your hair, in- 
expensively. Send $2.00 (cash or money 
order ) today. Covers all costs of mailing 
and taxes. 

W. W. COMPANY 

ept. GB-7 424 So. Broadway 

Los Angeles, California 



CAMPING EQUIPMENT 



PUP TENTS, Used. Good Condition S2.08 

SET OF 2 POLE.S and STAKES 95 

PONCHO — slightly used Marine Corps S2.98 

BLAN KETS, 10 0% wool for re-tssue: dry-cleaned, perfect. .S4.95 

HAMMOCKS. Nfw. Navy Style. 

Clews and Ropes 83.69 

^Add 30c postaRe on above items. Check or 
money Order. No C.O.D's. Money Back 
Guarantee. Send for Free Catalogue. 

Lukn C<,.Bti IILDepLPS 746. Brnkln 1, NtwYork 




"Be SkUM — N0i KHied 



DRIVE 



Smoothly — Safely. Use illustrated, 
self-instructions that teaches you 
step by step to become a capable 
confident driver through relaxed 
control. $3.00 Postpaid. 
THE BROWN DRIVING SYSTEM 
BOX lOS-S, Hill Station Harrisburg. Pa. 



GENUINE U. S. BARGAINS 
Army O. O. Wool Blanket. 5 lbs. $5.95 
Army Pocket Knife, Scout Style. 2. SO 
Pup Tents. Poles and Pecs, lised 4.SS 
Mess Kit— Knile, Fork and 

Spoon, Used SO 

Thoiis.inds nf other bariralns In military, 
outdoor & sport froods for banter, farmer, 
scout. Send IOp for 32 page cataloc re- 
turned with first order. 

A and N SUPPLY CO. 

4784 LESTER ST. RICHMOND. VA. 




BUILD YOUR OWN 



m 



FAST FmEZER^iism^ 



profitable to use. Save up to 75%. Operates 
on no or 32 volts. Plans show 5 sizes and are 
easy to follow. ENJOY MAKING ONE OF 
these freezers from new or used parts. No ex- 
pert knowledge needed. Mall $1.00 blU or 
check for complete plans and catalog. _ 
LE JAY MFG.» 423 UJay BUi., MiutifilU I.Min. 




iiztt 
I to 40 ML It 
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HONORABLE 

DISCHARGE RINGS 

HERE'S A VALUE ! Handsome, hefty Genuine 
Sterling Silver HONORABLE DISCHARGE RING, 
yellow gold finish, for only $1.98 plus tax. Handsome 
sprolled mounting. OFFICIAL DISCHARGE EM- 
BLEM. A beautiful ring you'll wear for life. 

QFUn Ufl HftMFV Mail your name, address. 
WkHII nU InllllLl and ring size today. Your 
Genuine Sterling Gold Finish Discharge Ring will be 
sent to you AT ONCE. Pay your postman only SI. 98 
plus tax and postage. Wear the ring 10 days, and if 
not delighted, return it and your money will be re- 
funded at once. Yes. your satisfaction guaranteed ! 
ORDER TODAY. Send strip of paper for size. 

CHARLES STEWART, 616 Walnut St. 
Dept.C-202 CINCINNATI 2. OHIO 



$ $ $ $ if trained in 

Big income jobs await you. leain quickly and 
Ihoioughly. Enioll under G I. Bill. Wcil« today. \ 
Hobart Trade School, Inc., Box P-5fi3,Troy,0. ^ 


welding 


^ "MOTOTUNER" 




Me4AA J^i^^ FOR YOUR CAR 



USED IN: 

1. GAS TANK 

2. CRANK CASE 

3. CARBURETOR 



IT REMOVES: 

1 . WATER 

2. SLUDGE 

3. CARBON 



Tunes Vour Motor as you Driv* Along 
WHOLESALE DISTRIBUTOR FRANCHISES AVAILABLE 
Write For Details 

DACAR CHEMICAL PRODUCTS CO. 

PITTSBURGH 20, PENNA. 




Returning Veterans! OEBce and factory workers. All 
Men looking to the FUTURE! Get set for life with 
one of America's greatest Industries. Quick cash 
profits are yofirs demonstrating AUTOFYRSTOP, 
the new combination automatic and manual fire 
extinguisher and alarm that holds unequaled 
records. Sells fast to factories, schools, homes. 
Write for FREE facts. Xo experience necessary. 

AUTOFYRSTOP CO.. Dept. P-76 
2035 Washington Ave., Philadelphia 46, Pa. 



•/r//Z5 F//l£ BY ITSELF 





SPEED BORT 



Actually sounds like a real speedboat! 



No Sprin{s! 
No Gears! 



*1 



Postpaid 



Fuel Supply 
Included 
At No 
Extra Cost 



Runs half an hour on a small piece 
of fuel. (Fuel included). Sounds like 
a real 2-cylinder speed boat. Easy 
to operate. Will delight both young 
and old. Order several. They make 
a wonderful gift. 




All Metil! 

r ) 

V Movint < 
Paris ) 

MAIL ORDERS DIRECT TO "^^^"^ 



UTILITY STORES, 117 1 Wabaih Ave. 



Dep(. GG17 



CHICAGO 3, ILLINOIS 





4000 ^W/ti^Arf/eofii^ 

4 vatuabit rtftrtnct bopkfor artists, archi- 
tects, designers, decorators, printers, co*' 
turners, painters, scuiptors, wood-earvers, 
chasers, modellers, cabinet -mahers, hobby- 
ists. and students. 

Almost every conceivable kind of or- 
nament am' (li'si^n used in titronttinu. 
rmbfllixfii. and creathiu metalwurk. 
ceramics. ssw. »■. fashions, the arts, 
crafts, hdli.'ies is itriefly explained and 
ILLLSTRATED in ihls unusually help- 
iiit antl encyt-iopcdi*- >■.. 

This famous work with its ^00 bull 
n "f illustrations Is the nwist com. 
l)lt'ic source-hnnk In print, represent - 
im; tlif entire rauKe of ornament In 
ntl Its different styles from prehistoric 

I inies (1*1 wii t<» the present. The ex- 
amptes are liidexi'd according ti> hoth 
.-iuhject and material anil the perirnl tn 
which they relate Is Indicated, thus 
L-nal>liii>r any jiurtlcul i need t<i he 
inmu'diately referred to. 

If you work with desU'ns of any kind, 
you need this STLVKS OF OIINA- 
MKNTS by vVlexandtT .'^peitz-a maK- 
nil'icently printed and bourn) volume, to 
grace your library, contalnlnK 6^K 
puKcs. .Maileil postr>aid if you send 
»ruer with .S2.98 or sent CO. I), if 
^referred plus iMistuKe. Money back 
LTuarantee if not exactly as deseribed 

II if not aaiislii'd. 

KNICKERBOCKER PUB. CO. . Dept. D-1 
120 Greenwich St., New York 6. N. Y. 






Developed during the war, Loran projects long-distance radio beams to guide ships on lanes charted by radio-electronics. 



J" 



lorau'^^highway signposts' 

for the seas and skiesi 



No longer will ships and planes have 
to calculate their positions by "shoot- 
ing'^ the sun or stars, as in the days 
of sailing vessels. 

Now Loran provides a new kind 
of road map for the sea and air, day 
or night, and in almost any kind of 
weather. 

With Loran, ships and planes as 
far as 700 to J 400 miles offshore in 
the densest fog can determine their 
positions with uncanny accuracy. 
Trial installations of Loran are being 
conducted on both the Atlantic and 
Pacific by Radiomarine Corporation 
of America — a service of RCA. 



The same scientists and engineers 
at RCA Laboratories who were largely 
responsible for the development and 
refinement of Loran also devote their 
skills and knowledge to every RCA 
product. 

This never-ending research at RCA 
Laboratories is your assurance that 
when you buy anything bearing 
the RCA monogram you are getting 
one of the finest instruments of its 
kind science has yet achieved. 
• • • 

Radio Corporation of .America, RCA Build- 
ing, Radio City, New York 20. Listen to 
The RCA Victor Show, Sundays, 2:00 p.m.. 
Eastern Daylight Time, IS'BC Network. 





Loran (short for LOng RAnge 
Navigaliuii) uses radio* wave^ 
which hug the earth's surface. 
Two sets of stations, about 301) 
to 400 miles apart send out im- 
pulses to a Loran receiver on 
shiphoard like the one shown 
above. It then translates them 
into the ship's exact position. 



Bl\ RADIO CORRORATIOM of AMERICA 
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Buirs-Eye for an A-Bomb 

Painted a flaming red for high visibility, 
the 30-year-old U. 5. 5. Nevada^ which 
rose from the ruin of Pearl Harbor 
to fight back at the Japs, waits for the 
bomb at Bikini. 





By 

DEVON FRANCIS 



ON THE coastal flatlands a few miles 
south of San Francisco the earth be- 
gins shaking now and then; to the uninitiated 
it feels disquietingly like an earthquake. 
When the dishes rattle, residents of the area 
know that the world's biggest wind tunnel, 
two or three miles away, is twisting up air 
\ elocities more than twice as high as a mere 
hurricane. The man-made wind creates vi- 
brations in the foundations and walls of the 
tvmnel. These are felt, oddly enough, only 
at a considerable distance. In the imme- 
diate vicinity of the tunnel the senses resolve 
the vibrations only as a roar. 

The world's biggest tunnel is one of sev- 
eral in the Ames Aeronautical Laboratory of 
the National Advisory Committee for Aero- 
nautics devoted to research in aircraft per- 
formance. One of its sister tunnels makes 
a rumble that is heard four miles away. An- 
other emits a shrill whistle. 

These tvmnels, at Moffett Field, Sunny- 

ne POPULAR 
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vale, California, are eight among a hundred 
in the United States, and today, for the first 
time since before the war began, the scien- 
tists who run them are able to open their 
sanctuaries to the eye of the citizen and tax- 
payer who footed the bill for them. Up to 
now the national security forbade it. 

Strange things have occurred in the six- 
odd years since the doors of the tunnels were 
padlocked. Fundamental research in air- 
craft shapes has abandoned • aerodynamics 
for ballistics. The laboratory winds have 
reached and gone beyond the speed of 
sound. The airplane, as yet, has not man- 
aged to fly as fast as sound. 

In the world's biggest tunnel nine tons of 
captive air are driven around a squared 
raceway by 36,000 horsepower. That is the 
sum of the power in six great motors. Each 
of the motors would drive a Santa Fe Super 





This gigantic fan, driven by a 1 6,000-horse- 
power motor (low for wind tunnels), hurls 
gales up to 520 m.p.h. in velocit/ at oirplone 
parts being tested in a 1 6-foot wind tunnel <at 
Langley Field, Va. A 1 6-foot tunnel has a throat 
or test section 16 feet wide. This one ot Lang- 
ley Field is used in fundomental research by the 
National Advisory Committee for Aeronautics. 



Chief. Yet this tunnel is not a fast one; the 
air moves at only 250 miles an hour. The 
tunnel is big to permit research engineers to 
test full-size airplanes. The throat, or test 
section where the planes are mounted to be 
introduced to the blast from the fans, is half 
again as wide as a city lot and higher than 
a three-story building (see cover). 

Essentially, wind tunnels are only devices 
for simulating flight under controlled con- 
ditions. The aerodynamicists, probing for 
information as a physician probes ' for the 
cause of illness, move air around planes or 
parts of planes instead of moving the planes 
through the air. 

Tunnels come in all shapes, sizes and 
characteristics of air flow. Some are tunnels 
in name only. Some are built solely to ob- 
tain a smooth flow of air— one of low turbu- 
lence. Some are built for high "Mach num- 
bers." That simply means speed. A tunnel 
capable of circulating air at a Mach number 
of .8 has a speed of 608.4 miles an hour, or 



8/lOths of the speed of sound in "standard 
air" (air at a temperature of 59 degrees 
Fahrenheit at sea level density). 

Some tunnels are built for high "Reynolds 
numbers." That simply means a low dis- 
parity between the performance of a model 
airplane under test and the same thing in 
full scale. 

There are 30 to 40 classifications of tun- 
nels as to specific function. One type, 
erected vertically, is used to find out how 
quickly model planes will recover from 
spins. The controls are "crossed" to pro- 
duce spins, and at a given moment they are 
neutralized by clockwork, or by magnetic 
controls. Movie cameras record the per- 
formances. Another type determines the 
"flutter" characteristics of models, in Freon 
gas. Flutter is exaggerated vibration. In still 
another type of tunnel, at an N.A.C.A. in- 
stallation in Cleveland, the temperature and 
pressure can be controlled for purposes of 
hairline accuracy in readings up to a simu- 
lated altitude of 38,000 feet. Beyond that 
the pressure can be dropped to equal 50,000 
feet while the temperature is held at —48 
degrees F. This tunnel produces SOO-mile-* 
an-hour winds. 

The speed to be attained in a tunnel large- 
ly determines what material it will be made 
of. Cement-asbestos sheeting suffices in the 
big Ames tunnel because the air velocities 
are not high. Little efficiency is lost through 
friction. But when speeds go to 600 miles an 
hour or more, welded steel plates are used 
for both strength and smoothness of surface. 
A little tunnel producing a 1,500-mile ve- 
locity has a throat that is machined as finely 
as the balance wheel of a watch. 

The estimate alone of the power required 
for a given tunnel is a neat piece of engineer- 
ing. That depends in part on the mass of air 
to be moved. The mass in the big Ames 
tunnel is 24,000,000 cubic feet, or more than 
three times the capacity of a dirigible the 
size of the Hindenburg. It also depends on 
the \'elocity required, the efficiency of the 
propellers and motors, and the "losses" in 
circulation. The losses occur in friction and 
compression as the air is forced around 
corners. 

Friction is a major problem. If the air flow 
is extra fast, the tunnel walls have to be 
refrigerated. In low-velocity tunnels the 
temperature is kept constant by exhausting 
part of the stale air in each circuit of the 
tunnel and bringing in fresh air through an 
"exchanger". The humidity is controlled by 
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making the air pass through moisture filters. 

In tunnels simulating great altitudes and 
high speeds, air driers are needed for an 
added reason. \'eloeity and low temperature 
and pressure cause condensation— plain fog. 
Particularly in supersonic tunnels are driers 
needed. If fog occurs, the cameras intended 
to record the shock \\a\es forming on a 
model imder test may pick up only con- 
densation waves instead. 

Before temperature controls were insti- 



tuted the men working in the tunnels had a 
rough time of it. The air in one Langley 
tunnel would shoot from a normal summer 
85 degrees to J 39 degrees, and workmen 
changing models had to strip to the waist. 
The addition of a heat exchanger dropped 
the temperature to a hearahle 105 degrees. 

Heat is not the only discomfort. In high- 
pre.s.sure tunnels men can't smoke. If they 
light matches the dense air produces a flame 
a foot long. A cigarette is good for only two 




Six motors, producing 36,000 horsepower, whirl 
six-bladed, laminated spruce propellers 40 feet 
in diameter. "Anti-squirrel vanes" are often placed 
behind them to rob the air of the rotary move- 
ment that the propellers give It. 



Exit cone, or diffuser, is designed to slow down 
the air, speeded up by the narrowing tunnel just 
before it enters the test section. Guide vanes 
(right of exit cone), of which there are 3,880 in 
the tunnel, direct air flow around corners. 




Test section of the 868-foot, eight-acre tunnel 
has 60-ton overhead doors that operate hydrauli- 
cally. They part in the middle to permit a plane 
to be swung into place by traveling crane, then 
roll shut and seal the funnel's air circuit. 




drags. Then it's gone. And if, in a low- 
pressure tunnel, someone suddenly hits the 
stop button on the motors, the men inside 
are in momentary agony. A "rate of descent" 
of 40,000 feet a minute is brutal on the ears. 

The men who do the testing work inside 
the tunnel structure but, of course, outside 
the thundering flow of air. But there have 
been instances in which a man has entered 
a tunnel while it was in operation. Photog- 
raphers, anchored like window cleaners to 
the tunnel structure, have braved lOO-mile- 
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an-hour flows to snap realistic pictures. 

Dr. Clark Millikan, making some observa- 
tions in the Cooperative Wind Tunnel at the 
California Institute of Technology, suddenly 
was seized by a 150-mile-an-hour wind. 

Frantically but futilely grabbing at the 
smooth, steel slope that led to the throat, he 
skidded past the big window of the control 
room. A workman saw him clawing and 
switched off the fans. Dr. Millikan stopped 
short of the blades of propellers whirled by 
four motors aggregating 12,000 horsepower. 

With the coming of peace the nation's 
wind tunnels that were used for applied re- 
.search for combat superiority are once 
again being devoted to what they were in- 
tended for— fundamental research. This type 
of research is concerned only with shapes 
and what they do to the flow of air. Today's 
Priority Number One project in fundamental 
research is the production of shapes that 
will fly at speeds far beyond that of sound. 
Once a body in flight reaches the speed of 
sound, it ceases to be a wing and becomes 
a bullet. That means that a fresh approach 
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Inside fhe world's largest wind tunnel, at Sunny- 
vale, Calif. Propeller-driven air streams through 
what appears to be a huge door of corrugated 
ron but is actually one of several sets of vanes 
that guide the air around corners of the tunnel. 
At left: Outside view of the entrance cone, or 
nozzle, which speeds up the air as it enters 
the test section, 80 feet wide and 40 feet high. 



must be made to the science of ballistics. 

The men who make tunnels got ahead of 
the men who make airplanes in the field of 
speed by filching some secrets from nature 
and by impudently circumventing nature. 
They discovered, for instance, how to simu- 
late speeds above that of sound. The speed 
of sound always was a ghostly barrier 
athwart the path of engineers seeking ve- 
locities of thousands of miles an hour. That 
was because shock waves formed. The air 
piled up. Constipation set in. 

The tunnel men put models in a com- 
pressed helium-gas gun and shot them into 
a tank containing Freon gas. The speed at 
which they could be shot depended on the 
speed with which the gas would flow out of 
a pressure chamber, through a tube and into 
the tank. This speed was limited in turn by 
the speed of sound in helium— about 1,360 
miles an hour. Helium would flow through 
the tube faster than air, hence its use. Under 
200-pounds-per-square-inch pressure, the 
helium catapulted the models into a gas 
where the speed of sound was only 340 



Most wind tunnels are rectangular Instead of circu- 
lar, as this one at Langley Field makes clear, to 
avoid the problem of constructing compound curves. 
The power they require goes up as the cube of the 
speed and can become a critical problem. A wind 
tunnel operated by Boeing at Seattle can be run 
only during the early hours of morning because 
of the drain it imposes on the city's power supply. 



Looking (upper right) into the converging test sec- 
tion of the N.A.C.A.'s eight-foot tunnel at Langley 
Field. This tunnel has provided more information 
about velocities ranging from 680 to 840 miles on 
hour — the transsonic area — than any other in U. S. 
The Germans were woefully short of suck data. 



Observers (below left) evaluate pressures exerted 
on every square inch of a structure under test in 
a wind tunnel and movie cameras take progressive 
records of pressure readings. In most tunnels me- 
chanical or electronic scales measure the lift and 
drag forces exerted on wing and tail surfaces. 



When the split sphere below at right is put to- 
gether and filled with Freon gas, it becomes a 
wind tunnel In which propellers and airplane 
structures are whirled to determine their reac- 
tion to air flow at transsonic speeds. In another 
uncommon tunnel, model planes are launched In 
free flight, their controls moved electronically. 




miles an hour. Thus a simulated speed of 
alx>ut 3,000 miles an hour was reached. 

The engineers did create actual wind ve- 
locities of twice the speed of sound. When 
the velocity of the air just about reached the 
speed of sound and the air itself was jam- 
ming up in a constricted section of the tun- 
nel, they suddenly gave it space to expand 
in. That boosted the velocity twice. The 
law that the engineers took advantage of was 
Bernoulli's: In a streamline flow, the greater 
the speed of the air, the less the pressure. 

While the tunnel engineers have achieved 
such speeds, they are still stumped by some 
of the problems posed at an intermediate 
point— the speed of sound. They can make 
air go at 760.5 miles an hour, but it is hard to 
get information from the flow. Until recently 
the transsonic area, from approximately 680 
to 840 miles an hour, was a complete blind 
spot. It was hard to obtain flow readings in 
this range because of interference waves. A 
shock wave produced by a model would hit 
tlie sides of the tunnel and bounce back on 
the model or on itself. Only when the air 
passed into the supersonic range did the 
interference waves occur behind, instead of 
on or near, the model. 





This Freon-filled tube enables researchers to find 
out how projectiles act at simulated speeds three 
times thot of sound. Through windows, electrically 
tripped cameras photograph the projectile's path. 




Biggest little tunnel in U.S. produces 1,500-m.p.h. 
winds. Protruding bolt heads show how interior has 
been constricted to speed the flow of air; later it 
is suddenly expanded to gain even higher velocity. 




Tomorrow's supersonic plane may look like this. 
Bell Aircraft Corp. put the swept-back wing on 
one of its fighters to determine how "shock wave 
effect" at very high speeds might be postponed. 




This photograph, made by spark exposure at four- 
millionths of a second, shows the shock wove on a 
pointed shape in a 1 , 140-m.p.h. wind. Shock waves to 
the rear are formed by the pointed shape's support. 



The Germans apparently did not know 
what U. S. scientists now know about trans- 
sonics. They know that at sonic speed the 
'stick forces" in a cockpit reverse them- 
selves. They know in general what tomor- 
row's supersonic wing will lof)k like. It will 
have a sharp, instead of bulbous, leading 
edge, like an armor-penetrating bullet. It 
may be swept back radically like the paper 
airplanes boys fly in the 
schoolroom. Or it may be 
swept forward. It will gen- 
erate some 400 degrees of 
heat by friction at 1,500 
miles an hour and 1,120 de- 
grees at 2,500 miles an hour. 

Much of that information 
came out of one of Langley's 
high-speed tunnels with an 
eight-foot throat. Engineers 
contrived to get interfer- 
ence-free readings out of so 
big a tunnel at sonic speeds 
by boosting the motor 
power, running the ttmncl 
up to the "choking" point 
and then jamming the air 
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on through until the shock condition was 
beyond the test section. 

That U. S. wind tunnels have solved per- 
haps the most pressing of the problems of 
transsonic and supersonic speeds is indi- 
cated by the tacit admission that an airplane 
"capable" of supersonic flight will be con- 
structed and flown before the year's end. 
Higher tunnel speeds are coming. To the 
rowdy, noi.sy 1,500-mile-an- 
hour tunnel at Ames will be 
added this month a sister 
tunnel to produce velocities 
above 2,600 miles an hour. 
It will be still noisier, so 
noisy that it will have to be 
fitted with a muffler. This 
tunnel will represent as 
much research in tunnel de- 
sign as it will iH .supersonic 
flight shapes. 

That may be only a be- 
ginning. The tunnel men, 
their ghostly barrier behind 
them, are talking glibly of 
producing winds of 7,000 
miles an hour. 
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Printing by Radio 



Broadcasters are ready 
and suitable receivers may 
be available this year. 



AFTER more than 10 years in the hibora- 
.^"V. tory, lacsimile l^roadcasting is getting 
ready to make its piibhc debut. The printing 
of text and pictures by radio is widely ex- 
pected to be one of the industry's most sig- 
nificant developments. 

Because of the speed with which facsimile 
can print late news reports in your home, 
many people think it will make newspapers 
obsolete. Much of the experimental work, 
however, has been conducted by news- 
paper-owned radio stations who see radio 
printing as an extension rather than a re- 
placement. The pictures on this page illus- 
trate two of the recently announced systems. 

A page to be broadcast is placed on a re- 
volving cylinder and scanned by an electric 
eye. The optical system responds by trans- 
lating the varying degrees of light intensity 
into electrical impulses. At the recording 
end, these impulses activate a sheet of 
sensitized paper, turning it black in the 
same degree as the picture signal being 
received. 

Comfortably readable print can be trans- 
mitted at about 500 words a minute, or four 
times as fast as the spoken word. With a 
timing device, your morning paper can be 
printed at home while you sleep. 



John V. L. Hogan, one of 
the pioneers of -facsinnile, 
points to a picture trans- 
mitter. The equipment at 
his back, topped by the 
cylinder, is the scanner. 



Home reception of a radio 
newspaper. The receiver 
con either be built into 
a radio or used as a sep- 
arate unit. It is about as 
large as a phonograph. 




On a pilot boat in Ambrose Channel, New York 
Harbor, the captain sends a facsimile messoge to 
Western Union announcing the arrival of a steam- 
ship. It's part of W.U.'s marine news service. 
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Birth of JATO. American scientists 
early in the war learned how to make 
planes leap from the ground in jet-as- 
sisted take-offs (JATO). In August 1941 
an Ercoupe (left), assisted by six small ; 
rocket motors developed by California In- [ 
stitute of Technology, sprang oflF March 
Field in 7.5 seconds after a run of only 
300 feet. The motors burned a dry pro- 
pellant, an amide powder, each deliver- 
ing a 28-pound thrust for 12 seconds. 

Another trail-blazing JATO flight took ' 
place in April 1942, when an A-20A 
bomber (below) with t^vo liquid jets 
burning aniline lifted its seven tons from ' 
a Muroc, Calif., field in record time. Its 
jets were fed fuel under pressure from 
nitrogen in the forward bomb bay, de- ' 
livered 2,000-lb. thrust for 25 seconds. 
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Kicking Off a PBM. A lumbering patrol 
bomber of the U.S. Coast Guard here is booted 
into the air bv four assisting jets in half the space 
of a normal take-off. The jet tubes are fastened 
to the sides of the PBM near its tail, loaded with 
self-contained fuel vmits, and set off by switch 
soon after the start of the nm. JATO permits 
planes to take off with loads in rough seas. 





Rocket Boosts Racer. Using a 
rocket for the first time to shove a racing 
car, Duke Nalon, Beverly Hills, Calif., 
driver, reported that he gained from 30 
to 40 miles an hour along the backstretch 
of the Indianapolis Motor Speedway dur- 
ing a trial run (below). Nalon 's racer 
mounted a 40-pound rocket (left), which 
gave him a four-second boost to an esti- 
mated 140 m.p.h. 

Rocket- or jet-powered cars were not 
eligible to enter the Memorial Day race 
at Indianapolis. The smoke trail Nalon 's 
rocket left made it obvious that such a 
car would be a hazard on the track. 
Tests of his racer were preliminary to 
experiments to determine if rockets can 
be used as auxiliary brakes on trains. 
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The Winners! GI Handicraft Contest 



Prize-winning entries in Popular Sci- 
ence Montidijs Gl Handicraft Contest were 
selected last month by u committee of dis- 
tinguished judges, including Frances Lang- 



ford, Maj. Gen. Alden H. Waitt, Rear Adm. 
Harold B. Miller, Mrs. Cass Canfield, Na- 
thaniel SaltonstuU, Merle D. Miller, and 
Walter W. Hitesman, Jr. 



TELEGRAMS OF CONGRATULATIONS SIMILAR TO THE ONE ABOVE WENT TO: 



Second Prize ($500) winner: Lt. John Velt- 
man, 35 Greenwood PI., Valley Stream, N.Y. 

Third Prize ($200) winner: Ray MacDonald, 
Jr., 1237 Cameron Ave,, Plainfield, N. J. 

Fourth Prize ($125) winner: lit. Ij. A. Nelson, 
USNR, 610 7th Ave., San Francisco, CaL 



Fifth Prize ($100) winner: Pfc. Frank Willis, 
16 Colonial Ave., Haddonfleld, N. J. 

Sixth Prize ($75) winner: Sonny Cross, 1323 
E. Kirby, Detroit, Mich. 

Seventh Prize ($50) winner: Earl G. Becker, 
Route 1, Moxee City, Wash. 



FIPTY AWARDS OF $25 EACH WENT TO THE FOLLOWING: 



John Bakowski. 3171 Webster Ave., Bronx, N. Y. 
Robert C. Brown, 25 Haldy Ave.. Columbus. Ohio 
Allen E, Charters. 118 Rockland Ave., Mamaroneefc, 

N. y. 

Robert M. Clark. Glade Spring, Va. 
John J. Condon, Coast Guard Buoy Depot, PorU- 
mouth. Va. 

James K Curtin, 12 Grenada PI.. Montclair. N. J. 
Joel Dodge, Damanscotta. Maine 

J. H. Espino, 308 San Fernando St., San Antonio, Tex. 
Alvln Frlshman, 4900 N. St. Louis Ave., Chicago. 111. 
George H. Getty. Route 2, Sparta, Mich. 
Joe GiannelU. 1415 Astoria Blvd., Astoria, L. I. 
Ottavio Guidi. BOlO Magnolia Ave., Philadelphia. Pa. 
George J. Hartman, 2045 N. 32 St.. Milwaukee, Wis. 
Sgt. George Haynes. Jr.. 2704 Campbell St., Houston, 
Tex. 

Lt. Wilbur Keith. 107 Richard St.. Cranston, R. I, 
M. S. Kelliher, 313 Dayman St., Long Beach, Calif. 
John Kuchta, 66 William St., Dover. N. J. 
Rosario A, La Fancl, 2040 Gov, Nichols, New Orleans, 
La. 

Pvt. Anthony La Rocco, 35 Spring St.. Torrington, 

Conn. (2 awani.si 
AGM 3/c Dlnavan Lentz. Box 1771, Palmer. Alaska. 
Clyde H. Lightfoot, RKD 2, Beaver Falls, Pa. 
T/5 Robert H. UUy,' 77 Edgvmont Road, Scaradale, 

N. Y. 

Cpl. Arthur Little. 201 Fuller ^t.. West Newton, Mass. 

W. T. Marshall. Port Penn, Del. 
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T Sgt. Robert L. UlUer. 435 Sixth Ave.. New Ken- 
sington, Pa. 

Herman S. MinU. BM 1/c U8CO. 337 7th St., PaU- 

B&dcs Pk I'^ J* 
Frank J. Morgan.'cPM, USN, 355 21st St., San Diego. 

Calif. 

Lt. Donald R. Owen. New Britain, Conn. 
Sgt. Beverly M. Pigg. 620 2l8t St., Arlington, Va. 
Cpl. Wm. R. Pratt. RFD 1. New Franklin, Md. 
T/1 Nettie A. Rapp. WAC Det. 1234 8 Co., Camp 
Upton, N. Y. 

Pfc. Sam Ratmansky. 410 E. Wyoming St., Philadel- 
phia, Pa. 

G. S. Reed. Winslow. Ark. 

Ernest J. Roberds, Route 1, Redondo Beach, Calif. 

Joseph Saboi. 7.-59 E. 6th St.. Bethlehem, Pa. 

E. L. Sayder. 10 Pelican Ave.. Audubon Pk,, N. J. 

Thomas Schultz. Neffs. Ohio 

Frances E. Shafter. 606 Arden Ave.. Annadale. N. T. 
Edward Simon, 839 Brady Ave.. Bronx. N. Y. 
R. J. Simonson, 223 4th St., Stambaugh, Mich. 
ARM 1/c Francis Slizy. NAS. Lakehurst. N. J. 
August Ulahos. 2155 W. Superior St., Chicago. 111. 
Angelo Urso. 34 Hart St.. Brooklyn. N. Y. 
George Venetsanos. 610 Vanderbilt Ave., Brooklyn. 
N. Y. 

Pfc. Walter N. Weber. 204 E. 1st St.. Streator. III. 
T/5 Harold B. Whiting. 610 W. 4th St., Plainfield, N. J. 
A. K. Willis. 338 E. OGth St., New York, N. Y. 
Frank H. Wright. 301 Andrick St., Fort Scott. Kan. 
Thomas J. Wyse. 103 Eads St., Pittsburgh, Pa. 
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Weekly trips to higher altitudes than 
men have ever ascended are being made 
now by German V-2s from the Army's 
White Sands Proving Ground in New 
Mexico. The 46-foot, 26.000-pound rock- 
ets are being fired to bring America's 
knowledge of long-range, guided, flam- 
ing arrows up to date and to answer the 
physicists' questions about the unexplored 
outer fringes of the earth's atmosphere. 

Controls for the V-2s (right) and for 
the U. S.-developed "Wac Corporal" 
(above), another type of rocket, are ar- 
ranged on panels in a blockhouse of 
steel-reinforced concrete (below). 

The V-2 operator (right) has two-way 
telephone and radio contact with the 
ground crew and outlying observation 
posts. After the ground crew has retired 
to safety he checks the rocket's mecha- 
nism by meters and indicators still con- 
nected to it by electric wires. From this 
panel he sets off the pyrotechnic pin- 
wheel that ignites the V-2's fuel. He lets 
the fuel burn briefly at a reduced rate 
while he checks the motor's performance, 
then releases the missile. 




Firing V-2s 



iwtto 



lo Man's lir 



All photographs taken at White Sands, N. Mex., 
by PSM Staff Photographer hlubert Luckett 




X. 



Buiit to withstand a direct hit in case a rocket goes wild, the 
control blockhouse's pyramidal roof is 27 feet thick and its walls 
TO feet thick. Observers inside keep an eye on the firing area, 
350 feet away, through two slits in the wall. One of the stits 
is shown above, viewed from the outside. 






Electric cables leading Into the V-2 
(left) furnish power to bring its gyros 
up to speed before launching. They 
olso carry the wires that connect 
vital controls to the panel in the 
blockhouse. Cables are dropped 
after the rocket's fuel starts burning 
but before the full blast of the 
nnotors is turned on. 

Towerlike device at V-2's left Is 
Ingenious Meiller Wagon, which hauls 
the rocket to its site and lifts it 
into place hydraulically. 



Gyroscopes that act like an autonnat- 
ic pilot to keep the V-2 on a steady 
course can be set in advance to tilt 
It at a predeternnined height, so that 
it will follow the desired trajectory. 
They are reached through removable 
inspection plates (above). The con- 
trol system functions by means of air 
rudders on the main fins and two 
pairs of graphite rudders set in the 
jet stream. It is entirely self-contained 
and preset, except for fuel shut-off, 
done by radio from the ground. 



Loading 16,000 pounds of fuel into 
a V-2 (left), which weighs 10,000 
pounds empty. This is enough fuel 
for about 65 seconds of powered 
flight. The tank trailer contains al- 
cohol. Other components of the 
combustible mixture are liquid oxy- 
gen, hydrogen peroxide, and a 
permanganate catalyst. 



A take-off (below), photographed through a 
telescopic Itns by PSM's Hubert Luckeft, who 
with other press observers was not allowed 
to stand closer than 1,000 feet away. 

"It seemed to float into the oir almost 
like a balloon," reported Luckett. 

Actually the V-2 gains speed at the rate 
of 32 feet a second for each second of flight; 
that is, it travels 16 feet the first second, 
48 feet the next, and so on. 




Three seconds after fake-oflP the V-2 is in 
fuH flight (above). Its maximum speed is 
5,600 feet per second, or 3,800 miles an 
hour. The fact that its two black fins are 
visible insteod of the two yellow ones shows 
that the controls are functioning properly and 
that the rocket has not rotated since it left 
the ground. This is a pretty sure indication 
that the flight will be successful. 





V-2's vapor frail In cold outer ofmosphere is 
twisted by winds. The rocket is going straight. 

A small radio transmitter In the rocket that sends 
out a signal when triggered by radar pulses from 
the ground enabled radar operators (below) to 
track the second V-2 fired to height of 75 miles. 





Britain's newest air giant, the 
Avro Tudor II, will fly 60 peo- 
ple 1,850 miles, cruising at 
230 m.p.h., or nine tons of car- 
go 1,110 nniles at 200 m.p.h. 




rating on a mixture of liquid oxygen and alco- 
ihe Navy's new rocket-type engine promises to 
s lighter croft at supersonic speeds. Designed 
built by Reaction Motors, Inc., it weighs only 
2IU pounds but develops 6,000 pounds of thrust. 
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By using lightweight nylon 
fuel cells (right), o Boeing 
Strotocruiser can carry seven 
extra persons on a 4,200- 
mile nonstop flight. Empty, 
cells pack into tight rolls. 



In "push-button" flying, developed by 
AAF engineers, an electronically guided 
plane takes off, flies to a selected point, 
and lands. Key element of the system 
is the Master Sequence Selector (left) 
of the Automatic Flight Controller. 
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To meet recent advances In planes' speed and engine power, 
Hamilton Standard has developed a propeller blade that resem- 
bles a windmill's vanes. Square tips boost power absorption. 




The Thalman Special (right) has geodetic construc- 
tion (basket weave of the ribs), unique among light- 
planes. Maker claims It will go 150 m.p.h., land 
at 35 m.p.h. with flaps, climb 1,000 
feet a minute, withstand exceptional 
stresses, and cruise 900 miles. 

The Boeing 417 (below), little brother 
of the Stratocruiser, will seat 20 to 
24 passengers. Designed for local serv- 
ice and feeder air lines, it will be pow- 
ered by two 800-hp. Wright Cyclone 
engines and will utilize a thermal anti- 
icing system on wings and tail surfaces. 
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The "Holey Crow," a spe<ially healed 
Curiiss C-46 whose fuselage has been 
punctured frequently by bullefs of ice, 
is a flying laborotory for a study of 
icing and ways to offset it. Odd object 
on top of the plane is on eiectricaiiy 
heated airfoil model used in icing tests 
that the National Advisory Committee 
for Aeronautics, Ames Laboratory, artd 
United Air Lines are making. 



Ice ■formations as heavy as those 
on the pitot tube and loop antenna 
housing below can cause errors in 
airspeed and altifude indications. 






Electrically iieated wind- 
shield in test plane helps 
determine how much 
warmth is needed to dis- 
pel ice without distorting 
vision. Heat from ex- 
haust gases is piped to 
leading edges of wings 
and fail surfaces. 

"Glove" (right) focuses 
exhaust-heated air on 
leading edge of C-46's 
wing. Lower left: Gun- 
camera installation used 
to photograph test 
plane's heated wind- 
shield. 



First U. S. jet-propelled bomber, the Douglas XB-43, is expected to 
exceed 500 m.p.h. Its two T.G. 180 engines, mounted in line within 
fuselage, supply 8,000 pounds of static thrust. It has pressurized 
cabin for high altitudes and a service range of over 1,400 miles. 




Paul Bunyan Scissors 





Mythical Paul Bunyan, superiumberman 
of the Northwest, could hardly have out- 
done the performance of the Mammoth 
Tree Shears illustrated here. Mounted on 
a track-type tractor, the shears con snip 
off a tree up to 30 inches in diameter in 
about a second. In the above picture, the 
machine has advanced head-on and, with 
the 60-ton pressure of its alloy-steel shear- 
ing blades, lopped off a good-sized tree at 
its base. An experienced operator can 
toss the trunk to the right or left merely 
by manipulating the steering controls. 



Close-up view of the snipper doing a job, 
with the chips falling where they may. 
The man at the controls may lower or 
raise the shears to cut the tree either 
flush with the ground or to leave a stump 
up to two feet high. The tractor then 
passes over the stump and on to the next 
tree marked for similar felling. 



The 16-Inch-wide stump of 
a tree cut flush with the ^\J} 
ground. The tractor-pow- ^^'j, 
ered shears used were in- 'Mfifi 
vented by Kirk Knight, a 
Texas farm boy, who got 
his idea from the use of 
tin shears. H. L. Collins, a 
San Antonio engineer, re- 
designed the machine to 
increase its efficiency. 





"Stout Forty-Six" as it looks on the streets of 
Detroit. Its body is wider than that of standard 
cars. Notice how the windshield posts are moved 
back to provide wide, unobstructed driver vision. 



SLAHED OPENING IN REAR 
DECK IS AIR INTAKE FOR ENGINE. 
REAR WINDOW IS PLACED INSIDE 
AS PART OF FIRE WALL 



MERCURY 
ENGINE 



COMPRESSION TANK 



RUBBER BELLOWS 




FIBERGLAS TUBE 



MOVABLE 
RECLINING 
CHAIR 

DIFFERENTIAL TWO-INCH HONEYCOMBED 
FIBERGLAS FLOOR 



(iLjISS Ul Mt no Frame 



THE plastic car, once the favorite draw- 
ing-board dream of wartime designers, is 
here— but there is only one. William B. 
Stout, veteran airplane and automobile de- 
signer, owns it. Built according to his blue- 
prints, the "Stout Forty-Six" has a body 
made of Fiberglas plastic, and a string of 
other unconventional features— no frame, 
engine in the rear, air-cushion springs, and 
doors that are opened with electric push- 
buttons. 

Laminated Fiberglas used in the body has 
been estimated to have, pound for pound, 
five times the strength of structural steel and 
three to four times the impact strength. 
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You can smash the rear deck with a sledge 
and not make a dent. This strength allows 
the body to be used as a structural part, 
like some airplane fuselages. Springs and 
engine are hung from thickened portions 
of the body. 

Floor, roof, sides and ends are all molded 
in one piece from layers of glass-fiber cloth, 
soaked with plastic, then heated. Varying 
thicknesses of the glass cloth are used, from 
1/16 inch (three plies) to Ja inch (20 plies) 
to the two-inch floor formed by sandwiching 
honeycombed sections between two sheets 
of Fiberglas plastic. 

Stout kept one eye on the scale when he 
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Cehtrifugal force banks the Sfouf car (left) around 
turns, airplane fashion, while standard car leans to- 
ward outside of curves. Xs mark suspension points. 



Landing-gear type of suspension is used. 
Front wheels hang from hinges at top of 
body, 40 inches off the ground. V-shaped 
arms help to support them. 




COMPARTMENT FOR SPARE 
WHEEL, HEATER-VENTILATOR, LUGQA6E 



BUMPER MOLDED 
AS PART OF BODY 



WIPER BLADE 
FOLLOWS CURVE OF 
WINDSHIELD 



designed the "Forty-Six." The Fiberghis plas- 
tic that was used in the body is hghter than 
steel. Air springs, made of Fiberglas and 
rubber cushions, are lighter than standard 
steel springs and shock absorbers. A 
specially thin sidewall design slices three 
pounds from each tire. Future plans to in- 
stall an aluminum air-cooled engine will cut 
off another 300 pounds. 

For all its lightness, the car rides smoother 
than many standard makes because of a sus- 
pension that hangs the body between the 
springs. A low center of gravity leans the car 
into the turns. Steering is quick and easy. 

There are no plans for putting the "Stout 
Forty-Six" on a production line. Designer 
Stout calls his car just a $10,000 experiment 
to show what can be done with Fiberglas 
as a structural material. 




Body is a one-prece plastic shell that has its 
strength throughout, like a sphere. Wheels and 
air springs ore assembled into the wells. 




Back seat unfolds to moke a full-size double bed, 
six feet long. With rear seat up, there is room for 
o cord table. Driver's seat is fixed, but adjust- 
able; other front seat can be easily taken out. 
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THE science ot precision measurement, 
visibly truitfnl in low-priced automo- 
biles, eyeglasses, and air conditioning, may 
wrest more secrets from matter of all kinds 
with a new, incredibly accurate "yardstick" 
—if military authorities controlling critical 
facilities will permit production of neces- 
sary material. 

The material is a special type of mercury 
made from gold. When its atoms are excited 
in a quartz tube with a high-frequency cir- 
cuit, they emit a green light ray by which 
measiuements 10 times as accurate as those 
now possible can be made. 

The new mercur\-, Hg-198, could be pro- 
duced in sufficient amounts to meet all re- 
search requirements by diversion of one 
one-thousandth of one percent of the facili- 
ties now being used to manufacture atom- 
bomb materials by the "pile" system. The 
only other method of producing Hg-198 is 
by cyclotronic bombardment of gold with 
neutrons. This process takes at least one year 
and only infinitesimal quantities of the new 
mercury are derived. Only a few millionths 
of a gram have thus been produced. These 
have been strictly rationed, with about one 
millionth of a gram being placed in each 
"measuring lamp." The life of such a lamp 
is only a few minutes. 

However, there is one lamp containing 
Hg-198, which was made b\' the "pile" 
system, in the Spectroscopy Laboratory of 
the U. S. Bureau of Standards at Wash- 
ington. Considerable mystery surrounds the 
origin of the mercury. Obviously, it was 
synthesized, quietly and unofficially, by a 
friendK' scientist working in one of the 
atom-bomb establishments, and sent to the 
Bureau. Dr. William F. Meggers, interna- 
tionally known physicist who heads the 
Spectroscopic Lab, declares he doesn't know 
where the material came from— but Dr. L. F. 
Curtiss, Chief of the Radium Section, did 
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Indestructible standard brings 
science still closer to precision. 



This cigareHe-size lamp contains pure 
nnercury made from gold by the atomic 
pile. Roys measure billionths of on inch. 



make a lamp from it. Even though the Hg- 
198 was improperly processed, and came 
through containing impurities that had to be 
boiled off, enough was recovered to make 
a lamp which has lasted a year, during 
which it has been illuminated for several 
hours. Dr. Meggers doesn't know how 
much Hg-198 there was originally, or still 
is, in the lamp, but undoubtedly it was 
more than the total produced by neutron 
bombardment in the cyclotron. 

That "science is measurement" is axio- 
matic. Without the ability to measure in 
hundred-thousandths of inches, the tools 
that make possible the production of inter- 
changeable automobile components, which 
in turn make possible assembly-line tech- 
nique and quick repair, could never have 
been built. Eyeglasses, cameras and other 
optical instruments would never have be- 
come widely available. Likewise, refriger- 
ators, air-conditioning units, musical instru- 
ments and countless other benefits. 

But these visible applications of science 
all sprang from fundamental research. 
When Drs. Jacob Wiens and Luis W. Al- 
varez were seeking to transmute gold into 
purified mercury, they had no specific appli- 
cation in mind. They were engaged in fun- 
damental research, striving to free further 
secrets from nature's prison. Their success, 
in 1940, permitted eventual development of 
the new means of measurement, which in 
turn is making possible a more accurate 
determination of the velocity of light. 
Present means of measurement are easily 
adequate for mechanical needs— checking of 
micrometers, precision-gauge blocks, pre- 
cision-line standards and the like. For these, 
measurements in hundredths of thousandths 
of inches suflBce. But who is to say what new 
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boons to mankind may be made possible by 
the ability to measure in hilUontlis? 

The metric system, wiiich became the in- 
ternational system and with which came a 
golden age of scientific progress, was recom- 
mended to the French National Assembly in 
a report by the Paris Academy of Sciences 
in 1791. Similar recommendations had been 
made as far back as 1670, but it was 1875 
before a treaty was signed providing for an 
International Bureau of Weights and Meas- 
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The s+ruc+ure of light rays is studied 
with the above equipment (left to 
right): pure mercury lamp, magni- 
fying glass, interferometer, collima- 
tor, and spectrograph. 

Mercury in lamp (left), made at 
University of California by cyclo- 
tronic bombardment, is burned out 
after only a few minutes of use. 



ures. The metric system is now either obUg- 
atory or permissive in every civihzed coun- 
try in the world, and has been adopted 
generally as the scientific language of meas- 
urement. At the International Bureau of 
Weights and Measures, at Sevres, France, 
are kept the International Prototype Meter 
and Kilogram— the official world standards 
of measurement. Copies are held by coun- 
tries signatory to the International Metric 
Convention. 

But scientists realized early that the me- 
ter standard held at Sevres was not ideal, 
for at least two reasons: ( 1) a bad jolt might 
rearrange the crystals in the bar and cause 
a change in the length line; (2) to check 
various measuring instruments used in sci- 
ence and industry throughout the world, 
the instruments have to be brought to one 
of the standards. Some standard that could 
be reproduced anywhere at any time, and 
that could never change, was desired. This 
was discovered in the light wave. In 1893 
Prof. Albert A. Michelson, who in 1907 was 
to become the first American physicist to 
win the Nobel Prize, measured the length of 
light waves emitted by the spectroscopic red 
line of cadmium. Using interference phe- 
nomenon as a counter he measured the 
meter standard in terms of these light waves. 
In 1907 the International Union for Co- 
operation in Solar Research adopted 
6,438.4696 angstroms, the wave length of 
the red line of cadmium, as the definition of 



the unit of wave length. (There are 254,- 
000,000 angstroms in an inch.) This figure 
agrees closely with the Michelson value. 

In 1927 the wave-length standard was 
provisionally adopted by the International 
Committee on Weights and Measures as 
1,553,164.125 wave lengths equalling one 
meter. So the cadmium light wave, known 
for its uniformity of length and its inde- 
structibility, became the practical basis for 
measurement. Infinitely precise measure- 
ments could be written on a scrap of paper 
in terms of light waves, sent anywhere, and 
reproduced at their destination in the same 
terms. Today, an atom bomb, bursting at 
Sevres and vaporizing the international me- 
ter standard, while other atomic explosions 
destroyed all the copies, could not produce 
the confusion which attended the damaging 
of the English yard standard in 1834 when 
fire consumed the Houses of Parliament, in 
which the standards were kept. 

But even cadmium, best of the natural- 
light sources for measuring, has disad- 
vantages. It has to be heated to 620.6 
degrees Fahrenheit, necessitating use of a 
furnace and making for a complicated oper- 
ation. With cadmium the interference pat- 
terns, in which the number of waves is 
counted, disappear at 500,000 wave lengths, 
which makes measurement of any object 
longer than about one-fifth of a meter im- 
possible without repeating intricate adjust- 
ments. Further, the red light given off by 




International Prototype Meter, a platinum-Iridlum 
bar that is the ofRcial world standard of measure- 
ment, is not absolutely accurate. But distance from 
the center line of three vertical lines at one end of 
the bar (above) to a similar line at the other end 
•f the bar marks accepted length of one meter. 

cadmium is not the color most easily dis- 
cernible by the eye. Heavy atoms are desir- 
able because they emit a purer wave, and 
cadmium atoms are not as heavy as mer- 
cury atoms. 

Hg-198 meets all these objections and pro- 
vides additional attractive features. Heat of 
-369.4 degrees Fahrenheit is ample. Inter- 
ference patterns will be visible up to 4,000,- 
000 wave lengths, which means that objects 
over one meter in length can be measured 
directly. The green light of Hg-198 is at 
maximum visibility. Its heavier atoms, plus 
the low temperature at which they may be 
made to glow, make the ideal combination 
for a light measurement source. 

Dr. Meggers 15 years ago proposed a 
search for a source of more accurate wave- 
length measurement, which would permit a 
comparison with the meter standard in a 
single operation. One of the reasons he 
wanted such a check is this little-known 
situation: When the international meter bar 
was set up, the demarcating lines were 
crudely scratched on, several microns wide. 
Now that measurements in tenths of microns 
are desired, great difficulty is encountered 
in trying to determine the exact center of 
the multimicron lines. Unless the exact 
center of these lines can be established, pre- 
cise length of the meter cannot be deter- 
mined. Such uncertainties are abolished by 
substituting end gauges for ruled scales, and 
measuring with light waves. The red line of 
cadmium is four-thousandths of an angstrom 



wide. The green line of mercury is four 
ten-tJwitsandths of an angstrom wide— per- 
mitting measurements 10 times as accurate 
as the most precise "yardstick" heretofore 
known! (Remember there are 254,000,000 
angstroms in an inch.) The new mercury 
writes like a finely sharpened pencil, cad- 
mium like a blunt piece of chalk! 

It is probable then when enough of the 
new mercury can be produced, and suflfi- 
cient continued production assured, the 
green line of mercury, with a wave length 
of 5,461 angstroms, will replace the red line 
of cadmium, with a wave length of 6,438 
angstroms, as the primary standard of wave 
length. 

When Drs. Wiens and Alvarez began their 
research at the University of California at 
Berkeley, they knew that natural mercury 
was an excellent source of light, but all its 
spectrum lines are complex because natural 
mercury consists of six slightly different 
kinds of atoms (isotopes), which emit 
slightly different wave lengths. Nuclei of 
atoms containing an uneven number of posi- 
tive electrical charges spin in such a way 
as to produce hyperfineness and fuzziness, 
while those with an even number of posi- 
tive charges give different wave lengths. In 
other words, isotopes of the same element 
behave differently. The problem was to 
produce the desired isotope of mercury. So 
the scientists reversed the alchemist's dream 
and sought to transmute gold into an iso- 
tope of mercury that would meet their re- 
quirements. Here is what they did: 

Gold sheet was rolled and put into a fused 
quartz tube. This was attached to a pump 
and placed in an induction furnace. Tem- 
perature was raised almost to the melting 
point of gold, all volatile matter ( impurities, 
gases, etc.) boiled off, and the tube sealed. 
This then was subjected to bombardment 
with neutrons in the cyclotron. The gold 
atoms "captured" the neutrons, became ra- 
dioactive, emitted electrons, and turned 
into mercury of atomic weight 198. Heating 
the gold drove the mononuclear mercury 
into a tiny tube, which was sealed off and 
excited by radio frequency to emit light. 
Therefore, when viewed through a spectro- 
scope, which separates light into its com- 
ponent parts— the green line of 198 was 
produced with superior sharpness. 

Thus the scientists produced a perma- 
nent and reproducible standard of length 
that surpasses anything and everything that 
Mother Nature has provided. 



How to Measure by Light Waves 
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1 . If two light waves are superimposed and 
their relation to each other is such that the 
peak of one coincides with the peak of the 
other and the troughs coincide in the same way, 
the two waves are said to be "in phase." Thus, 
they will work together to produce a brightness 
greater than either could if token individually. 



3. If light from one source Is separated into two 
beams and passes through two parallel slits, a 
pattern of alternate light and dark lines forms 
behind the slits. Light lines result from beams 
traveling equal distances or distances vary- 
ing in whole wove lengths. If path difference 
is in half-wave lengths, dark line appears. 



2. When peak of one wove matches the trough of 
the other, they nullify each other and limit brightness. 





4. A machine part and a gouge rest on a 
plane base plate (right). Above, artist's eleva- 
tion drawing shows how reflected light through 
test glass forms interference pattern on the two 
surfaces (circles). Dark lines indicate thickness. 




5. This diagram of on interferometer shows how light waves can be used to 
measure on unknown distance. Space between A and B (silvered mirrors) is 
measured In wave lengths of monochromatic light by counting the number of 
fringes that appear while moving A bock and forth. When the eye sees a uniform 
white field through mirrors D, C, B and A, there is no path difference; and since 
the distance from A to B is known, that from C to D can be computed* 
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Photographing Fuel Combustion 

New facts about fuel combustion are 
being discovered at the University of Wis- 
consin with an electro-optical pyrometer 
(fire meter), which measures the tempera- 
ture and pressure of exploding gases. Light 
from explosions within a single-cylinder Die- 
sel engine passes through a quartz window 
(A) in the cylinder wall to a photoelectric 
cell (B), which responds instantly to varia- 
tions in light intensity corresponding to 
various temperatures of the combustion 
process. An oscillograph records the impulse 
aroused in the photocell and a special cam- 
era photographs the oscillograph. 

The pressure indicator (C), also in the 
cylinder wall, is a diaphragm of strong, heat- 
resistant Iconel, a metal that retains a high 
polish at extreme temperatures. As the dia- 
phragm bulges under the pressure of ex- 
plosions it reflects a beam of light to another 
photoelectric cell at (B) and a similar re- 
cording process takes place. Pressure also 
can be "photographed." 



Precipitation Static Licked 
by Army-Navy Antenna 

Bad-weather radio failure in airplanes 
because of preciiiitatioii static will soon be 
a thing ot the past, thanks to Dr. Boss Gunn, 
technical director of the Army-Navy Atmos- 
pheric Electricity Project, and his staff. A 
modified antenna they developed at Wold- 
Cliainberlain Airport, Minneapolis, enaliled 
operators in a suspended Vega Ventura 
plane (above) to obtain excellent radio re- 
ception despite nearby l,20(),()()()-volt flashes 
of man-made lightning. 

Precipitation static is the noise caused in 
aircraft radio receivers when a plane flies 
through particles of ice, snow or dust or 
through highly charged electrical clouds. 
The voltage on the airplane may build up 
as fast as 170,000 volts per second. This 
charge soon breaks down the air around the 
plane, and an automatic electrical discharge, 
called corona, takes place at the wing tips. 
Sailors call the corona St. Elmo's fire. 




Ptaoto by Gary Schulz 
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Talking on a 
Beam of Light 

Germans called 
this invention a Licht- 
sprecher, or light- 
speaker. Americans 
captured it and found 
that it sent messages 
on a beam of light. 
The system converts 
sound into varying 
light pulses that are 
focused on a distant, 
photosensitive receiv- 
er, which changes 
them back into sounds 
audible in a headset. 





Duplicating German Dyes 

Two hundred out of about 350 dyestufFs 
once manufactured onK in Germany are 
now being duplicated in American factories 
because of intensive research by General 
Aniline and Film Corp.'s technicians at 
Easton, Pa., laboratories. The technicians, 
including more than 60 Pli.D.s in chemistry, 
are making an intensive study of the chem- 
istry of colors and their manufacture. Photo- 
graph at left shows a research worker using 
a fractional distillation column to purify a 
liquid made up of small molecules. 



Draftsman's Delight 

Through cross hairs in the 
eyepiece of this aid a drafts- 
man sights salient points of an 
object or design, each time 
pressing a button that causes 
an electrically actuated pencil 
to transfer the points to a draw- 
ing board. Points then are 
joined and shaded by hand. 
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How planes flying the Atlantic 
save time by going farther 

By GEORGE H. WALTZ, JR. 

THE longest way around is actually the 
shortest way across for pilots on the 
Atlantic hops. They now make the most of 
the strong ocean winds— even though it 
means flying an S-shaped course— to get from 
here to there faster, with less gasoline, and 
with greater safety and comfort. 

The basic principle— mainly a matter of 
making the winds work for the airplane in- 
stead of against it— was developed during the 
war when it was vitally important to fly men 
and materials to England as fast and as regu- 
larly as possible. Much of the groundwork 
was done by veteran civil-contract pilots and 
crews borrowed from Transcontinental and 
Western Air, Inc., to man the Army Air 
Transport Command's North Atlantic fleet 
of big, four-engined C-54s (DC-4s, the air 
lines call them ) . "Pressure-pattern flying," 
as the technique is called, evolved from their 
day-by-day experiences shuttling between 
bases in Newfoundland and Scotland, and 
from the endless data collected by the expert 
crews of weather ships that flew night after 
night regardless of storms, sleet, and ice. 



Storms do not just happen— they develop, 
and the process takes time. Working with 
latest, accurate information on the wind ve- 
locities aloft, barometric pressures, and the 
air temperatures at various altitudes, an air- 
line weather man can predict with amazing 
accuracy just what the weather over the 
ocean will be. With careful plotting of this 
information, he can draw a detailed map of 
the "weather system," locating the Lows 
(low-pressure areas), the Highs (high-pres- 
sure areas), and the probabilities of storms, 
fronts, and icing conditions. A weather sys- 
tem may move— it may drift north or south, 
east or west— but it will remain basically in 
the same general formation for from eight 
to 10 hours. 

Let's look at a typical North Atlantic 
weather system. Traveling from west to east 
there is a Low and then a High. The winds 
in a Low in the Northern Hemisphere al- 
ways blow counterclockwise around the cen- 
ter of the pressure area. The winds in a 
High always blow clockwise. In the South- 
ern Hemisphere the winds are reversed. In 
the center of a Low there is generally bad 
weather, and in the center of a High there 
may be rough flying. 

To fly a straight-line course from an air- 
port in Newfoundland, the last refueling 
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GfiEAT CIRCLE COURSE 
WOULD PUT SHIP INTO 
HEAD 'WINDS 
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CONSTANT ALTITUDE 
MAINTAINED USING A 

IRADIO altimeter! 




BY ADJUSTING PRESSUP.E 



ALTIMBTBP. Tft AGR,EE WITH 
^.^ . ATMOS- 
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Stop, to London an airplane would have to 
fly close to the center of the Low and toward 
the outside of the High. This would mean at 
least three or four hours of rough going 
through the low-pressure zone. More than 
that, a study of the winds shows that the 
plane would have to buck a 45-mile-an-hour 
head wind while flying through the Low and 
a 40-mile-an-hour head wind through the 
fringes of the High. Head winds mean more 
fuel and time consumed to cover the dis- 
tance. An airplane flying 200 miles an hour 
(what pilots call "air speed") into a 40- 
mile-an-hour head wind covers only 160 



Weather maps indicate HJghs and Lows by concen- 
tric lines called isobars, labeled with their atmos- 
pheric pressures. The pressure decreases toward the 
center of a Low and increases toward the center of a 
High. If you were to fly around the edge of a High 

miles over the ground or water in an hour. 
On a 2,000-mile flight that means two and 
one-half hours longer than normal to make 
the trip. And a big four-engined transport 
like the DC-4 consumes several hundred gal- 
lons of gasoline every hour. 

Flying these same conditions by the "pres- 
sure-pattern" method, the pilot and navi- 




HOW PLANE FOLLOWS PRESSURE PATTERN TO GO AROUND 
A HURRICANE AND TAKE ADVANTAGE OF TAIL WIND 



15.9 



26.0 



\ 



X 




\ • \ ■ ^ 

V \ ..' \ X /■ 



1 

/LONDON 



or a Low along one of fhese Isobars, the atmospheric 
pressure would remain constant and, once adjusted, 
the reading of your pressure altimeter would 
match the reading of your radio altimeter. This is 
exactly what a pilot does in pressure-pattern flying. 

gator with the help of the all-important 
weather man would plot a course along the 
southern edge of the Low and the northern 
fringe of the High. Instead of hindering 
head winds, they now will have helping tail 
winds all the way. The counterclockwise 
winds of the Low will give them a boost dur- 
ing the early stages of the flight and the 



clockwise winds of the High will add to their 
speed over the final stretch. Instead of se- 
vere turbulence through the Low, they will 
have smooth flying over the entire route. 
They will fly an S-shaped course— probably 
increasing the actual distance flown by one- 
third— but they will get there faster, use less 
fuel, and have fewer airsick passengers. 

In principle, pressure-pattern flying is 
simple and logical. Development of the 
radio altimeter made the scheme workable. 
By using it in conjunction with the con- 
ventional pressure altimeter, the pilot and 
navigator literally can feel their way through 



the Highs and Lows to follow the most ad- 
vantageous course. 

The conxentional altimeter on an air- 
plane's instrument panel is a pressure-oper- 
ated instrument— its needle is moved over 
the dial by a metal bellows that expands and 
contracts according to the pressure of the 
atmosphere. To be accurate, it must be ad- 
justed to the atmospheric pressure of the 
area manually, by means of a small knob. 
This shortcoming is put to good use in pres- 
sure-pattern flying, however, for conversely, 
if the exact altitude is known, the same knob 
can be used to set the altimeter needle to 
that altitude and the atmospheric pressure 
at that altitude can then be read from the 
pressure scale on the instrument's dial. 

The radio altimeter, because it functions 
by aiming a radio impulse at the ground and 
measuring the time it takes to bounce back, 
is accurate to within 50 feet. It does not de- 
pend on atmospheric pressure for its reading 
and therefore requires no atmospheric-pres- 
sure adjustment for accuracy. In pressure- 
pattern flying the inaccuracy of the pressure 
altimeter and the hairline accuracy of the 
radio altimeter work hand in hand. By using 
one with the other, pilots and navigators 
make the winds work for them. 

For the moment, let's take over the co- 
pilot's seat in an airplane. In front of us, 
along with lots of other indicators, lights, 
gages, and dials, is the pressure-altimeter 
dial. Near it is the dial of the radio altimeter. 
According to the radio altimeter we are 
cruising along at 8,000 feet. The pressure 
altimeter, however, shows a reading of only 
7,800 feet, which means that the pressure 
altimeter is not adjusted to the atmospheric 
pressure of the area through which we are 
flying. If we turn the adjustment knob until 
the needle points to our actual altitude of 
8,000 feet we can then read the actual 
atmospheric pressure directly from the dial. 
By continuously adjusting the pressure 
altimeter to agree with the reading of the 
radio altimeter we can always know the at- 
mospheric pressure at every point along our 
course— and therein lies the secret of pres- 
sure-pattern flying. 

When plotting their proposed course prior 



to a flight, the pilot, navigator, and weather 
man first rough out a route so as to take full 
advantage of the winds. Then, in order to 
rriake it easier to fly that approximate course, 
they alter it slightly to coincide with a con- 
\'enient isobar in the weather map's Low and 
another isobar in the High. The chosen 
isobars, or lines of equal atmospheric pres- 
sure, then become their road in the sky. 
They follow it just as you follow signposts. 

Once in the air, they use the conventional 
methods of navigation— radio, Loran, and 
sextant— to follow their general course, but 
by continually readjusting their pressure 
altimeter to agree with their radio altimeter 
they have a continuous check on the at- 
mospheric pressure of the area through 
which they are flying. Should they stray far 
from their chosen isobar, a difference in the 
pressure reading will not only tell them im- 
mediatehj that they are straying but in which 
direction. 

There are complications, naturally. 
Weather systems do change, but here again 
the pressure altimeter and the radio al- 
timeter, working hand in hand, let them 
know of the changes and help them to alter 
their course accordingly. If the shape of an 
isobar changes because of some atmospheric 
development, the readings of their pressure 
altimeter will help them to follow its slight 
cur\'es and turnings. Pressure-pattern fly- 
ing is not a substitute for navigation by the 
usual methods; it is an important aid. 

Pressure-pattern flying has been used 
principally for flying the ocean. The air 
lines, realizing its worth, are experimenting 
to apply its principles to flights over land, 
where additional factors enter the problem. 
The radio altimeter indicates altitude above 
terrain and pressure-pattern flying depends 
on an accurate indication of the altitude 
above sea level. Variations in terrain— moun- 
tain and valleys— complicate the calculations, 
but a combination of radar to give a moving 
picture of the ground and the two altimeters 
to provide the pressure picture may eventu- 
ally give the answer. In the meantime, 
trans-Atlantic passengers are flying the 
winds to get to their destination with fewer 
bumps and with greater speed. 



WHEELAiR 11T-A. This all-metal, four-place, pusher-type 
persortal plane will cruise at 120 nt.p.h., have a top speed of 
135 m.p.h. and a range of 600 miles. A 1 70-hp. Lycoming 
engine supplies the power. Produced by Puget Pacific Planes, 
Inc., it won the PSM Airplane Design Competition in 1945. 
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By HARTLEY E. HOWE 

A BLAZING tpeck of liquefied zirconium 
dazzles the eye with one-sixteenth the 
light of a corresponding piece of the sun. 
Put in an electric light bulb, it provides 
a lamp combining intense brilliance and 
an extremely small light source with sturdi- 
ness. 

Zirconium, known since 1786 and pre- 
viously used in ceramics, is a metal with a 
high melting point. It exists in various ores 
found principally in Colorado and Brazil. 
Zirconium oxide was used in the first gas 
mahtles and in a Oerman experimental bulb 
nearly 50 years ago, but its latest applica- 
tion is a war secret Just revealed. The 
sensational new bulb was developed by 
Western Union researchers seeking to de- 
vise better tubes for commvmicatlons. Now 
on the market in 2- to 100-watt sizes, the 
bulb is declared by its developers to offer 
possibilities of better movie projection, 
clearer and sharper optical magnification. 

Wholly new is the use of a liquid instead 
of a solid or gas filament. Zirconium oxide 
is placed in a hollow negative electrode, 
enclosed with its positive partner in a bulb 
filled with argon, an inert gas. Heated elec- 
trically, the zirconium oxide becomes a 
conductor, loses its oxygen, and melts to 
pure zirconium. In this state it is bom- 
barded with argon ions so that it glows 
brilliantly. 

The light is much whiter than that of the 
timgsten filament, and unlike that of the' 
mercury arc it contains all wave lengths 
of the spectrum. It is high in ultraviolet 
content — which may make it useful for 
medical treatments — and very active pho- 
tographically, cutting exposure times. . 

Each square millimeter of liquid zirco- 
nium produces about 100 candlepower of 
light, 10 times that of timgsten but slightly 
less than that of the carbon arc. In com- 
parison, the Bun has about 1,600 candle- 
power per square millimeter of surface. 
Western Union engineers have produced 
lights of intensities half that of the sun, 
but at present they are uneconomical. 

The glowing zirconium in the smaller 
bulbs is practically a pin point. Like a pln- 
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Pin-point arc with 
liquid filament may 
make movies clearer. 
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point camera it will project an image with- 
out a lens. The transparency can be tilted 
to produce a distorted image, and the infi- 
nite depth of field prevents fuzziness, as 
there would be with a lens. The small 
source also makes it possible to use the 
lamp to test and demonstrate lenses with- 
out the elaborate apparatus needed to pro- 
duce a pin-point source of light in an optical, 
laboratory. 

The bulb haji obvious possibilities for 
photographic enlarging, but requires a new 
optical system. Because of the light's inten- 
sity and its concentration in one direction, 
it shows up any fiaw in a negative or con- 
denser — dust specks, fingerprints, strain 
lines in the glass — usually concealed by the 
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diffusion of an ordinary lens's optical 
system. 

More immediately practicable Is the use of 
the bulb with high-power microscopes. Prof. 
Harry L. Smith, head of the Physics De- 
partment at Michigan State Normal Col- 



Photos by HUBERT LUCKETT 

lege, has used both the 10- and 25-watt 
bulbs as a light source below the micro- 
scope. He reports to Popular Science Month- 
ly that "there was plenty of light and the 
definition was greatly improved over that 
obtained with the ordinary light source." 
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Filming Every Foot of a Race. 

From six high towers around the track, trained camera- 
men make a complete, 16-mm. movie record, through 
telephoto lenses, of every horse race at Hollywood Park, 
Calif. After the horses cross each cameraman's assigned 
area, he slides his magazine of film down a wire to a 
waiting car, which rushes it to a special lab under the 
stands. It may be shown in eight minutes. Photo control 
has reduced rough riding, prevented undeserved fines. 



First of 500. Thlssleek, 
two-place. Bell helicopter is the 
spruced-up production version of 
the basic design for which the 
first commercial helicopter license 
was recently issued. Able to 
carry more than the usual heli- 
copter load gross weight), it 
cruises at 80 m.p.h. The aircraft 
has two rotors, the big one, with 
a span of 34 feet, whirling 333 
times a minute; the little one on 
the tail revolving five times as fast 
as that. The Bell rotor system is 
unique: there is a gyroscopic 
stabilizing bar beneath the blades; 
and the blades are not hinged. 
The company is making 500 of 
this model, and also has a five- 
place model in production. 
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POISOX IVY, the 

weed nobody loves, Is 
shown above in a healthy 
state of growth. Seven days 
after It was sprayed with a 
2.4-D solution, It looked as 
it does In the picture at 
the right. The internal ef- 
fect on the ivy was very 
similar to that of freezing. 
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New chemical selects its victims 
among broad-leaved plants. 



THE home owner now can weed his lawn 
with a spray instead of a back-breaking 
fork. Hay fever sufferers can look forward to 
a deadly attack on their enemy, rag^^'eed; and 
the farmer is promised help in keeping un- 
wanted plants out of his fields. For substances 
that mean life and growth to the plant world 
have been converted to a brew of death by 
scientific research. 

The new weed killer is a chemical called 2,4-D 
(contraction of 2,4-dichlorophenoxy acetic acid; 
the numbers indicate the position of the chlorine 
in the molecule). It works much like the hor- 
mones that regulate plant growth. Small quan- 
tities stimulate some plants to flower -and ripen 
early, yet larger doses are fatal to many broad- 




A DAXDEMOX PLAi\T 

(above) is treated with 2,4-D, and 
three weeks later is done for, as illus- 
trated below. Their broad leaves make 
dandelions particularly susceptible. 




leaved plants. Only minute doaef, however, 
are required to wipe out moat weed*. 

And Is selective. Spray it on a lawn, 
and many weeds die while most grasses are 
tmhurt. This is the result of 2,4-D's hormone* 
like action. Broad-leaved plants manufac- 
ture hormones in their leaves, then pass them 
down through the leaf stalk to the stem, and 
through the trunk to the very tips of the 
roots, affecting practically every cell. The 
2,4-D sprayed on a leaf Is similarly carried 
downward, with deadly results: plant cell 
walls hurst, natural moisture escapes, and 
the plant dies. 

Most lawn grasses escape since they are 
narrow-leaved, with a different hormone 
organization. But leaves and stems of the 
broad-leaved weeds — huckhom plantain, 
burdock, cocklebur, mouse-ear chickweed, 
ragweed, and others — bleach, the imder- 
ground stem swells and breaks, and before 
long the roots rot away. This process of dy- 
ing takes from two weeks to a month. 

Care must be taken that crab grass and 
similar grass weeds (immime to 2,4-D) do 
not move into the spaces vacated by their 
dead comrades. This means spraying prefer- 
ably in early spring, late summer, and early 




m^^-^q^- ^^^^^^^ 



fall. Warm sunny days are best for the job, 
though a season should be picked when the 
plants are not dried out, for the herbicide 
works best imder moist conditions. Bare 
patches should be well fertilized to encour- 
age the turf to close up, and if necessary 
be reseeded. 

Pure 2,4-D is a white powder, insoluble in 
water, and available in a number of forms. 
The really important thing is the actual 
amoimt of it in any given solution. In gen- 
eral, it takes from one and a half to three 
poimds of active material for each acre 
treated. A separate sprayer should be kept 
for 2,4-D, since even a smeUl residue will 
destroy valued shrubs and vegetables. But 
the weed killer is not inflammable, does not 
stain, corrode, irritate the ikin, or poison 
man or beast. 

Much experimental work remains to be 
done, however, before the chemical is wholly 
safe for farmers to spray on their fields and 
pastures. Professor C. J. WiUard, of Ohio 
State University, points out that most le- 
gumes — alfalfa, red clover, soy beans, etc. — 
when growing vigorously are killed with a 
single application of 2,4-D. 
Therefore, farmers are warned to be cau- 
tious, or they might 
end up in the same 
pickle as a Califor- 
nia vineyardist who 
enthusiastically 
bought a large qiian- 
tity of 2,4-D to 
kill the dogbane a- 
rotmd his vines. The 
dogbane is still 
flourishing, but the 
36-year-old Tokay 
vineyard is dead. 



LAWN !. improved by b«in9 
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to save a life ! 



By LEON SHLOSS 

EVERY day in July and August an average 
of 50 persons will drown in the United 
States. Between May 1 and September 1, no 
other type of accident will take a greater toll 
of life, except possibly automobile mishaps, 
which caused more than 28,000 deaths in 1945 
( See PSM, Apr. '46 ) . The grim race between 
ttie two destroyers will be close. 

Drownings rank fourth in the annual acci* 
dent rate, being outstripped by automobiles, 
falls, and bums, but between May Day and 
Labor Day they are the prime contender for 
Public Accident Enemy Number One. This 
year, a tremendous pilgrimage from the 
cities to water resorts is expected. Approx- 
imately 100,000,000 people will go swim- 
ming. Nearly 200,000 will be rescued from 
drowning. About 10,000 will drown! 

The country's lifesaving organizations 
have done a monumental job of protection. 
During the past S3 years the number of 
swimmers has increased five-fold, yet the 
number of drownings has been cut in half. 
Despite this, there is still one chance , in 500 
that you will need the help of rescuers every 
time you enter the water. Last year, when 
drownings dropped sharply, they still ac- 
counted for more deaths than any other type 
of public accident except automotive. 

Swimming accidents are not the only water 
peril. Nearly 20 percent of immersion deaths 
occur to persons who are fishing, working in 
the water, or boating. The popular postwar 
surge to boat ownership gravely concerns 
safety authorities. Thousands are buying 
war-surplus vessels ranging from rubber 
life rafts to amphibioxis landing craft. Boat- 
building companies are swamped with 
orders. All these customers are potential 
victims of immersion, especially those who 
are novices at seamanship and navigation. 

The safety organizations — National Safety 
Council, Red Cross, Boy Scouts, U. S. Coast 
Guard and others — know why there are so 
many drownings. Basically, the reason is 
that 90 percent of those who seek recreation 
in and on the water either are poor swim- 
mers or can't swim at all. Men are watched 
most closely by the lifeguards, because two- 



thirds of the time it is a man who needs help. 
The average fellow thinks he is quite an 
aquatic performer, is susceptible to dares, 
and usually is ignorant of the hidden dan- 
gers created by shifting sands, currents, 
tides and winds. 

Will you, or a member of your family, or a 
friend be one of the 50 daily victims of drown- 
ing this and next month ? Not if you adhere 
to the list of DON'Ts, prepared for PSM by 
leading water safety authorities and pictured 
on the two following pages. 

If you get in trouble, and IF you are gotten 
onto land, and if you require artificial res- 
piration, there is about one chance in four 
that you will be revived. In cases where 
others require this service, you may have the 
opportunity to save a life, so you should 
know what happens when a person drowns, 
and you should know the most efficient 
methods of artificial respiration. 

When a person drowns, he is actually suffo- 
cated by inhalation of water during violent 
efforts to breathe. The brain is denied its 
customary supply of oxygen and begins to 
lose its ftmction. The victim becomes un- 
conscioxM, stops breathing. Life may or may 
not be extinct. The body is wet and evapora- 
tion is reducing body temperature, making 
death all the more certain. Artificial respir- 
ation is required immediately. 

Modem artificial respiration was first at- 
tempted, in a primitive fashion, in 1774, on 
the advocacy of the Royal Humane Society. 
The pipe of a bellows was inserted in one 
nostril and the other nostril was closed. Air 
was forced into the Itmgs and then expelled 
by pressing the chest. Thus respiration was 
imitated. About the middle of the 19th cen- 
tury improved methods were introduced by 
Drs. Hall, Silvester, and Howard. In 1903 Dr. 
E. A. Schafer of Edinburgh, Scotland, de- 
vised the prone-pressure method. In 1927 the 
U. S. Public Health Service adopted a stand- 
ard technique for this method, and many 
other Americ&n organizations followed s\ilt. 
The Red Cross is its particular champion. 

Two years ago Dr. Frank C. Eve, of* Eng- 
land, disclosed a new method of resuscitation. 
The Eve method stresses circulation and 
warmth directed to {Continued on page 106) 
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nN'T ^^'"^ where there are no 
' lifeguards. 




nnil'T ^^'"^ ^ctivy ^u*^ unless 
UUN I you are a very strong swimmer. 




IN'T 5wim where there are strong 

' currents or other hidden menaces. 




Kneel straddling the victim's thigh on the side toward which 
the face is turned. Place palms of hands on the small of 
the back, with the little finger just touching the lowest rib. 




With arms held straight, swing forward slowly, so that pres- 
sure is gradually brought to bear upon the victim. Counting 
"one-two" your shoulders should be directly above your hands. 




Now, swing backward Immediately, so as to remove the pressure 
completely. After two seconds, swing forward again. Double 
movement — pressing and letting go — forces out, draws In air. 
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] Make fulcrum for board or stretcher from a few large rocks. 



2 Secure wrists and 
ankles of victims to a 
board to prevent body 
from sliding. 




3 Lower head to allow water in stomach or windpipe to escape. 




Then rock. 12 ♦© 15 times a minute, until breathing is restored. 




UUI1 I even with artificial syf 




nnU'T Engage horseplay 
»vn \ in the water. 
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DON'T 



»T Swim in cold wafer. 



■upplying warm blood to the microscopic 
nerve cella that maintain respiration, as 
well as ventilation of the lungs. These nerve 
cells are located where the brain and spinal 
cord luilte. They can be paralyzed by cold 
and revived by warmth. Dr. Eve states that 
resuscitation qf the drowned Is not merely 
working the bellows of the lungs, but Is a 
fight to revive cold, asphyxiated nerve cells 
by a circulation of warm blood oxygenated by 
moving lungs. He believes the future merit 
of different methods of resuscitation will be 
judged more by their effects on the clrcula> 
tlon than on ventilation, for air In the lungs 
Is often useless unless the oxygenated blood 
Is conveyed to the dying nerve cells. 

Much controversy over the comparative 
merits of the Schafer and Eve methods has 
taken place. Actually, the methods are com- 
plementary In many cases, because the Eve 
process requires some equipment, which 
often is not available at the scene. This 
equipment Is very simple and no doubt will 
become standard at many beaches and pools. 
But there will occur many instances when 
the Schafer method, which requires no equip- 
ment, should be used at once, and continued 
until Eve equipment becomes available. 

First vital point to remember is speed in 
administering aid. Surveys show that where 
more than 15 minutes elapsed between recov- 
ery of the victim from the water and begin- 
ning of artificial respiration the subject did 
not survive. BEGIN ARTIFICIAL RESPI- 
RATION AT ONCE and continue the treat- 
ment for at least four hours, if necessary, or 
until a physician declares the victim dead. 
To avoid strain on the heart when the victim 
revives, he should be kept lying down. A 
stimulant, such as one teaspoonful of aro- 
matic spirits of ammonia in a little water or 
a drink of sweetened hot coffee or tea, may 
be given. Never give an alcoholic beverage. 

The Eve system is easier on the victim and 
less tiring on the operator, and requires less 




Forty-fiv* out of 0 hundred drown- 
ing victim! art iwimmeri who hov* 
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skill than the Schafer method. The British 
Navy and the U. S. Coast Guard have adopted 
it as complementary to the Schafer method. 

Here is what happens to the body when 
the two systems are used: 

Schafer: Pressure applied presses the 
abdominal contents (Intestines, stomach, 
etc.) forward into the concave arch of the 
diaphragm. This bulges upward and com- 
presses the lungs from the bottom upward. 
Air is expired. When the pressure is released, 
the ribs spring back into place, the abdominal 
content slides back, and the diaphragm re- 
sumes its natural position. A return flow of 
new air rushes downward into the lungs 
imder normal pressure of about 15 pounds 
per square inch. Thus, the lungs are made 
to function artificially. Coats or blankets are 
recommended to apply external heat. 

Eve : The rocking ventilates the limgs by 
alternately pushing and pulling the dia- 
phragm up and down. At the same time, 
blood is forced through the oxygen-starved 
heart muscle, helping to start it or to restore 
a feeble beat. Further, the nerve cells of the 
brain and breathing center receive blood at 
normal pressure. When the feet-down tilt 
is made, blood from the extended arms fills 
the heart and encourages it to beat and 
pump. Dr. Eve goes beyond the blankets- 
for-warmth phase, when the equipment is 
available, in recommending application of 
hot bottles over the neck to revive the 
chilled nerve cells at the base of the brain. 

Experiments have shown that the Eve 
method, with a 30-degree rock, produced an 
average Intake of 150 cubic centimeters of 
air at each inhalation as against 55 c.c.'s 
under the Schafer method. 

The most Important thing to remember is 
that all systems of artificial respiration de- 
pend primarily on PROMPT ACTION. Any 
delay may be fatal. As one authority puts it : 

"Don't waste time; start squeezing the 
chest even if you have to use your foot." 




Charles B. Scully, Director, First 
Aid, Water Safety and Accident 
Prevention, American Red Cress 
(N. Y. Chapter): "Use good judg^ 
ment. If there's a lifeguard around, 
help him, but let him do the job. 
It's his business. He knows how." 




Jack Goldstein, Chief Lifeguard, 
Rockaway Beach, N. Y.: '^Whet 
couses the most trouble? The 
water. The overage person is too 
cocksure, figures it can't happen 
to hitti, so pays no attention to 
warning signs." 




Louis Lipsey, Chief Lifeguard, N. Y. 
Dept. of Parks, which handles 1,000 
rescues a wyek: "Our greatest con- 
cern is not the good swimmer or the 
nen«swimmer. The ones who keep 
us busy are the poor swimmers. 
They overestimate their ability." 
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Built-in foot warmers. Current 
from a heel battery might heat an Inner 
lole, thlnki Jimmy Pierce, Greencastle, Ind. 
Then, we'd never get cold feet, unless. . . . 




Home-plate '^mlkes" so bleacher 
fans can near the players sear the ears of 
the ump. But how about a censor, Mrs. R. S. 
Tucker of Fltchburg, Mass. ? It's your Idea. 




Phone bell regulator that would elim- 
inate the clang where only a soft ring is 
needed but would "pour It on" for grand- 
pop. Suggested by J. J. John, Dayton, Ohio. 




Lnmlnons-lnked typewriter ribbons 
that would allow Skippy McRitchie, Bronx- 
ville, N. Y., to type in the- dark. Skippy 
must be at odds with the electric company. 




Plng-ln socket to use house current 
to start balky motors in winter or those 
that don't respond to a weak battery. 
K. J. Miller, Green Bay, Wis., suggests it. 




Radar for trucks, with trucks so 

equipped, thinks Andrew Stelmach, Mill- 
ville, N. J., drivers would be less likely to 
back into things — yes, including you and me. 
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Ours seems sturdy, but bursting stars reveal illness of others. 



By DONALD H. MENZEL 

Professor of Astrophysics, Harvard University 

AN EXPLODING star is not news. Doz- 
ens of stars blow up each year, increas- 
ing their brilliance 10,000 times or more. 
Most of them, however, are extremely faint 
before the outburst, and even at peak 
brightness are not visible to the naked eye. 
Really bright objects are rare. But when 
a star bursts twice in a century — that is 
astronomical news! It gives us significant 
scientific information about such stars. 

In 1866 a "nova" or so-called "new star" 
flashed out in the constellation Northern 
Crown. It was certainly not a true new star. 
A distant sun had exploded and greatly in- 
creased its output of energy. The brilliance 
faded rapidly until the star could be seen 
only with a telescope. When it was about 
a hundred times too faint to be seen with 
the naked eye, it stopped fading. It re- 
mained a faint star, fluctuating somewhat in 
brightness, until Feb. 9, when it blew up 
again. The astronomers call it T Coronae 
Borealis, i.e., T (variable star) of the con- 
stellation Northern Crown. 

In 1866 photography was young and pic- 
tures of stars were not possible. But we 
have followed the variations of T Coronae 
ever since. We have studied its character- 
istics, some of them puzzling. Finding the 
answer to these might give us more infor- 
mation about the nova phenomenon. 

We know little about the "pre-nova" 
stage. There are so many stars that we 
cannot hope to pick out for special study 



one that may explode some day. The star 
gives no advance warning of its approach- 
ing outburst. 

The burst of a nova is a fantastic ex- 
plosion. The increase in stellar brilliance is 
as startling as if a firefly suddenly glowed 
like an arc light! The energy dissipated in 
a nova explosion is equal to more than that 
of 100 quintillion atomic bombs. A single 
bomb, to release that much energy, would 
have to be almost as large as the earth. 

Somewhere in the star vast energy is 
suddenly released. This energy, struggling 
to escape, works its way to the surface. 
The star expands like a soap bubble, all 
the while increasing in brilliance. Finally, 
the outer layers are blown entirely away, 
receding into the distance as filmy wisps of 
nebulae. Gradually the star subsides to 
something like its original brilliance. In 
many novae, some years after the outburst, 
the fragmentary shell of expanding gas is 
still dense enough to show up as a nebular 
ring encircling the star. 

The average nova in its final stages ap- 
pears to be much hotter than it was initially. 
Observations indicate that the expanding 
gases around the star may continue to have 
a temperature of more than 1,000,000° C. 
for years after the outburst. 

Certain astronomers have suggested that 
the whole phenomenon of novae is due to 
collapse of the star, and that the energy 
released in the explosion was produced by 
compression within. They argue that the 
nova is a stage in the star's evolution, the 
outburst marking one last splurge before 



It Bettles down to enjoy a lengthy old age. 

The second outbunt of T Ooronae, how- 
ever, clearly proves that the collapse theory 
is wrong. It tells us that the tendency of 
a star to blow up Is a sort of disease; some 
inherent structural weakness causes only 
certain varieties of stars to become novae. 

This conclusion is somewhat heartening 
to us. It renders the chance of our sun's 
e3q)loding extremely small. The long record 
of solar dependability goes back over geo- 
logical time, more than a billion years. 
During that interval the sun has never so 
much as doubled or halved its energy out- 
put. The common solar disturbances, such 
as sun spots or expeUed Jets of gas, do not 
Indicate that the sun is likely to explode 
completely, as a few writers have suggested. 
Perhaps they are "safety valves" that reg- 
\ilate the star, and prevent catastrophe. 

There are two other stars that appear 
to be repeating novae: RB Ophiuchi and 
T Pyxidia. Neither of these is as clear-cut 
a case as our recent example. The indica- 
tions are that T Ooronae — before the ex- 
plosion—may have had an extremely 
bloated and fairly cool atmosphere sur- 
rounding a very hot and tiny core. During 
the outburst, this surrounding gas is blown 
out with other material. Thus the star (the 
minute core) is indeed much smaller after 
the explosion than before, aa the observa- 
tions demand, but there is no collapse. 

The star probably explodes in Jets, rather 
than imiformly all over the surface. The 
inner regions are so hot that the color of 
light has a distinct violet hue and the ultra- 
violet radiation is extremely intense. Along 
the Jets the color changes from violet to 
blue to dazzling white. There may be a 
■light tinge of pink on the outer edges of 
the puffs, where the temperature is lowest. 
Between successive outbursts, T Ooronae 
succeeded in at least partially rebuilding 
the bloated atmosphere, for the color dis- 
played was often very red. 

A nova outburst does not seem to be a 
major catastrophe in the life of the star. 
In most eases the star recovers and may 
prepare for another relapse in the near- 
er distant^future. Even a few thousand 
years is a short time in the life history of 
a star. 

Most new stars have exploded only once 
within the memory of man. But it is quite 
possible that some of these may burst again. 

The most famous of all novae is Tycho's 
star, which outshone all but the planet 
Venus, in the year 1672. There were no 
telescopes then, and we do not know which 
of several faint sUrs in the vicinity may 
be the one Tycho observed. This outburst 
was so great that astronomers call it a 



supernova— a very rare phenomenon Indeed. 
The explosion may have wrecked the star 
completely, so that we may not have a 
recurrence. But astronomers still watch, 
hopeful of seeing it again. 

A variable star in Andromeda, Z Andro- 
medae, shows signs of novalike activity and 




som* day may flare into brilliance. Watch 
these places in the sky and you may some 
day see an unaccustomed star there. If 
you should see a nova, notify the nearest 
astronomical observatory by telegraph, as 
soon as you have checked that it is not Just 
a planet. Those familiar with the sky cai. 
do a real service to astronomy and science 
by watching for and reporting new stars. 

When one of these objects appears, as- 
tronomers all over the world train their tele- 
scopes upon it and take photographs and 
spectra (rainbow colors) in rapid succession. 
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The earlier stages are particularly impor- 
tant because we know least about them, 
and because the changes are most rapid. 

The energy source of these tremendous 
explosions may well be some sort of nuclear 
reaction, different from, but none the less 
akin to, tjiose ih the atomic bomb. In 
ordinary stars the release of atomic energy 
appears to be well controlled, but in the 
novae the processes appear to get out of 
hand and the tremendous bursts occur. 

Theoretical and observational studies of 
these- atom-star-bombs are important for 
scientific advance. The knowledge gained 
of gases at high temperature, the behavior 
of tremendous explosions and the conditions 
giving rise to them, may contribute to the 
problem of atomic power. It will certainly 
help us to understand a star's constitution. 



Most novae appear In the part of the sky where the 
constellations Cygnus (at left, below), Perseus 
and Cassiopeia (below), and Aquila (right) lie 
in the Milky Way. These sky maps show what the 
constellations look like and where and when sev- 
eral novae have flashed out in recent years. 



To the naked eye, T Coronae Borealia 
(at arrow point, left), even at its maxi- 
mum brilliance, was a modest, slightly 
askew jewel in the constellation Northern 
Crown. Through the huge telescope at 
Yerkes Observatory, however, it really 
looked like an exploding star (above). 
The spectrum below the photo shows the 
broad band produced by hydrogen 
atoms traveling 2,500 miles a second. 





Jet propulsion is fifth use 
for captured exhaust gases. 



WASTE now makes haste. Engineers 
have added up to 28 miles an hour to 
airplane speeds by narrowing the size of 
the tubes that carry exhaust gases into the 
air. This is the latest — and fifth — ^way of 
putting to work the vast energy that is lost 
when gasoline is burned in a cylinder. 

An airplane engine is only about 30 per- 
cent eflBlcient. An engine of 3,000 horse- 
power throws away 7,000 horsepower in 
waste products: "exhaust solids," such as 
carbon, and plain heat. For years most 
of this heat — precious energy — was spewed 
out of exhaust stacks into the atmosphere. 
Today, however, aircraft and engine manu- 
facturers collect the hot exhaust gases in 
an engine's metal manifold harness and 
use them to make flying simpler, safer and 
faster. 

There are four ways, other than for 
supplemental jet propulsion, in which waste 
is put to work in the air: 

In the turbosupercharger. This is the 
"iron lung" that crams compressed air 
into engine cylinders to feed the fires of 
combustion. Mechanical superchargers 
drain away power. The vaned turbine of 



the exhaust-driven supercharger does not. 

Driven at 30,000 revolutions a minute, as 
a mill wheel is turned by a stream, it 
turns a compressor that packs air into the 
engine. 

As an anti-icer. Under certain moisture 
conditions at high altitudes, ice forms on 
the leading edges of wings and tail surfaces. 
It adds weight and distorts the shape of- 
wings and tails until they lose part of 
their lift. For years large aircraft have 
been fitted with rubber, pulsating "boots" 
to break off ice after it forms. By putting 
waste exhaust gases to work, ice forma- 
tion can be prevented altogether. Hot 
gases are piped to a "heat exchanger," 
where they give up their heat to a flow 
of air. The heated air is piped to surfaces 
susceptible to icing. No toxic gases or 
exhaust solids are carried to such surfaces 
to erode the metal. 

For cabin heating. It's often cold in a 
plane aloft even when it's hot on the ground. 
Other heat exchangers warm the air that 
flows through cabin and cockpit. 

For carburetor heating. Carburetion ab- 
sorbs heat. If freezing air enters the car- 
buretor meanwhile, ice can collect on the 
air screens and clog the "breathing" 
process. To keep the carburetor warm and 
iceless, exhaust gases are piped through a 
heat exchanger into the engine assembly. 




^( HOT-AIR PIPES INSIDE TAIL SURFACES 
PREVENT ICE FORMING 



HOT-AIR PIPE 




An airplane's exhaust system does much the same 
work as an automobile's, except that it must handle 
hotter gases in much greater volume. Pioneer re- 
search work in stainless steel to produce exhaust 
manifold harness that will stand up under tempera- 
ture ranges of -65° to 1,700° F. has been done by 
Ryan Aeronautical Co., of San Diego. 
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COMPRESSED 
AIR 



HOT AIR TO 
CARBURETOR HEATER 



HEAT EXCHANGER USING EXHAUST 
PIPE TO HEAT SCOOPED-IN FRESH AIR 





THE LONGEST Elevator ride in North 
America is in a gold mine. Hoists in the 
fabulous Lake Shore Gold Mine at Kirk- 
land Lake, Ontario, Canada, drop workers 
to their assigned working levels at the rate 
of 2,000 feet (200 stories) per minute. The 
vertical shafts are almost eight times as 
deep as the Empire State Building is tall. 
Now the deepest hole on this continent — 
6,884 feet below the surface — and one of 
the world's richest mines since 1912, Lake 
Shore is being sunk another QOO feet this 
year, and plans call for an even deeper 
penetration at a later date. 

More than 12,000,000 tons of rock have 
been blasted and hauled out to form the 
100-mile labyrinth of Lake Shore's drifts 
and crosscuts that nms imder Kirkland 
Lake's streets and surroimding coimtryside. 

"niere are 46 levels in the mine, spaced 
from 160 to 260 feet below one another, 
and each level is a community in itself 

Drilling Inie a geid^bvoring quartz 
v«In evtr a milt underground, prtper* 
Ina to blait out or* et Lake Short. 

Wnile quartz yieldi high-grade metal. 



with its own railroad, giant generators, 
pumps, repair shops, imderground offices, 
and population of workers who follow the 
elusive veins of precioiis metal through the 
hard rock. 

Streuigely, no matter what the tempera- 
ture at the surface, it is always 87^ de- 
grees at the 6,800-foot level. Throughout 
the rest of the mine, ventilation keeps the 
temperature at 72 degrees all year round. 

Harry Oakes, later knighted, whose mur- 
der in Nassau, the Bahamas, was a sensa- 
tion in 1943, made the original strike at 
Lake Shore after being put off a train for 
not paying his fare within a few miles from 
where the famous strike was made. Since 
that day in 1912 vein after vein has been 
discovered; 1198,000,000 in gold has been 
taken from the mine, and the $93,000,000 
paid in dividends has been the source of 
several famous fortunes in Canada and the 
United States. 

This worker ts repairing an electric loco- 
motive 4,700 feet underground. Each of the 
46 levels of the fabulous Ontario mine has 

its own railroad, shops, and roundhouse. 



vV 



Thil iludgt of flner-than-talcum 
rock and water is flowing toward 
a eyanids tolutlon that i«parat«f 
th« gold from th« rocic particUi. 



ORE-CRUSHING ( 
LEVEL -3,825 FT.| 





A 300-foot tndltti conveyor 
bait carries ground or* from 
the crushers to the hoists that 
lift it to the surface 



wi 



for grinding into powder. 
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Wheel Weaves 

COLORS 

Togefher 
for Television 



Dr. Peter C. Goldmark, head of CBS engineer- 
ing research and development, inspects a color 
wheel. Improvennents in filters since 1941 have 
helped to reduce flickering. Sponsors declare this 
wheel reproduces colors nnore truly than films do. 



COLOR television for which the Colum- 
Sa Broadcasting System has gone to 
bit began last winter with tran— ^ 
of movies- direct transmission of street 
sce'esTy means of a live color television 
camera is promised this summer. 

Actually, persons gathered around a 
CotuSVra-high-frequency^^^^^ 

receiver are seeing an extr^"^^^^/^^^^^ 
..furies of one-color pictures-first rea. 
then blue, then green. The pictures are 
seen through a rapidly revolving color fil. 
ter which is mounted m front of the set ^ 
vtewTng tube, and the persistence of vis- 
ion within the watcher's eyes causes the 



i 



images to appear in their natural colors 
^^^^VolorJ^^^^^^^^^^ 

Tulv '4? p. 65), and is composed of 525 
S of red, 525 lines of blue, and o25 

nL of ,reen. They are t-ns^^^^^^^^^^ 
that order, but a complete three color 
Jrame is received in 1/20 of a second. 

'Whatever the colo':^«^-^"rar^e 
Thicks UP is reproduced in exactly the sanie 
^ly ul black and white newsreel were 
to follow a studio program in color it i 
would not be necessary to change the dial 
setting on the receiver. 



This receiver enlarges pictures on a 10-Inch tube 
to 12 inches in diameter. Early television pic- 
tures were limited to about two by three inches. 
CBS color television permits images of any size. 



Photographed as it appeared on a receiver's screen, 
this image has been enlarged to 21 inches in diameter 
from the face of a five-inch tube. Radio and video- 
frequency components are the same as in set at left. 






Chief Fife illustrates (bottom photo) how smoke 
from a basement fire travels up the stairway to 
the first floor; how (middle photo) quickly shut- 
ting off the second floor limits smoke damage; 
and, with his model pumper, how a fireman puts 
out the blaze, once proper ventilation is provided. 



Fireiiieii*!S Models 
Teach Tactics 



NEARLY 7.000 Americans die each year 
in home fires — more than twice as 
many as die in fires that occur elsewhere. 
Why shouldn't the average home be at least 
as safe as an ammunition plant, the second 
safest place in American industry? Thad 
Fiife, chief of the Western Cartridge Com- 
pany's fire department at East Alton, 111., 
thinks it can be. 

Fife, who has been instructor of fire 
fighting at four state universities, says that 
the same principles of ventilation used in 
fighting factory fires will locate and lead 
to the prompt extinguishing of fires in 
houses. He uses a model house and toysize 
fire engine to show how his ideas work. 

Although a fire may be confined to the 
basement of a house, the smoke and gases 
may fill the first floor above, hiding the 
fire's real location, Fife explains. But im- 
mediate ventilation disperses the smoke and 
reveals its source, so that firemen can put 
out the blaze v(rith water or chemicals. The 
proper way to ventilate a basement fire, 
Fife says, is to open a basement window to 
windward, then a first-floor window on the 
opposite side of the house. 
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Locks Window Open or Shut. 

A chain lock Invented by Tolbert Hannon, of 
San Pranclico, would firmly fasten a win- 
dow shut or partly open. The chain, at- 
tached to the bottom sash of the window's 
upper half, ia to run through a metal guide 
on the top sash of the lower half of the win- 
dow and be fastened, by any link, to a metal 
hook on the front of that sash. 



Drink Carries Its Own Straw. 

Presumably at some time the victim of a 
milk or soft-drink container that burped on 
his vest. Louis J. Humbert, of Wyandotte, 
Mich., has designed one that carries its own 
straw. The proposed container would be of 
waterproof cardboard and any desired 
shape. The straw is to be built-in and have 
an inner tube, which can be pulled out to 
drinking length. A string (A) attached to 
the outer seal opens the container. Another 
string (B), attached to a cork in the inner 
tube, hauls that tube out and, with an esctra 
tug, imcorks the drink. 



SNAP 
BUTTONS 





Fresh Cuffs Snapped On. From 
Jean Persin in Paris, where the detachable 
cuff apparently is still in vogue, comes a 
suggestion to snap on a fresh pair when the 
old ones become soiled. Snap-button bands 
would be sewed onto reinforced tapes. 



MIRROR 



Wl DC- ANGLE 
LENS 



For a Better Rear View, a wide- 
angle lens on the back of an automobile, 
projecting the rear view to a ground-glass 
screen in front of the driver, is a safety sug- 
gestion made by Clifford Barden, of Lisle, 
N. Y. Barden's proposed apparatus, fimc- 
tioning on the same principle as a periscope, 
would show the motorist what is directly 
behind his car at a level below the range of 
the usual rearview mirror. This would help 
in parking and backing. 
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FKOM THE INVKNXOKS 



Bat with a Bulge* a lopsided baie- 
ball bat has been designed by Samuel Janis, 
of Baltimore, who maintains that It will 
knock the horsehlde right out of the park 
and take some of the sting out of connecting 
with a fast one. Because Janis's bat has one 
center of gravity for the handle and a pcu*- 
allel one for the hitting end, it will swing 
more easily, the inventor argues. He adds, 
in the restrained language of patent claims, 
that the bat will "create imusual reactions, 
confusing to other players." One reaction it 
is interesting to speculate upon is that of the 
llules Committee of the major leagues. 





N^onelnslve Bookmark. For the 

relief of avid readers who must waste prec- 
ious time, whenever they return to an en- 
grossing book, himtlng for the torn comer 
of envelope or fragment of newspaper with 
which they confidently thought they had 
marked their place, AlexPascoo, of XewYork 
City, suggests a new kind of bookmark. Paa- 
coo's device clamps to the back cover of a 
book. The marker is to be hinged, to permit 
pages to be turned, and move on a slide so 
that the slack can be taken up as the reader 
nears the end of the- story. 




WATERPROOFED, 
ENDS 



SOAP 




TOOTHPICK 



WATER- 
SOLUBLE. HANDLE 



Travelers' Aids. Soaped tissues that can 
be used to clean the hands and face but dissolve 
in the washing-up process are an idea of James 
H. Mulse, Bridgeport, Conn., Inventor, for mak* 
ing travel more sanitary and traveling bags 
lighter. Another proposal with the same pur- 
pose is that of Byron A. Babel, Highland, Calif., 
who suggests a toothbrush with a handle that 
will dissolve in water after it has been used. 
Its pointed end will serve for a toothpick. This 
brush would also have bristles impregnated with 
a dentifrice, thereby saving more room in the 
traveler's toilet kit. 
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Launched on a towMne, 

the glider shown here ^^^3^H^Ki^,^^?L^'i^f*«*»*^;^VY- ''^^ 
has made flights up io ||PpS8S8ilHH£'''^^l^ 

4 min., 20 sec, aided 
by a thermal. How to 
build one of balsa is 
detailed on page 162. 





The toy tractor and farm trailer at left are 
all-wood projects made from scrap stock. 
Turn to page 156 for construction steps. 

Housing problems may not be solved with 
a couch like the one below, but once a 
small home is found, it turns a living room 
into a bedroom and provides storage be- 
hind and under springs. Plans on page 146. 







some 



JAP SWORDS 

are good 



GIs brought back many kinds; 
here's how to tell the best. 

By DAN OTA 

IN PREWAR Japan a foreigner found it 
easier to purchase a rare gem than a 
genuine antique Nippon-to, traditional two- 
handed sword. For the past 40 years, es- 
pecially, it had symbolized intense Japanese 
nationalism. Today thousands of these 
swords have been brought to the United 
States by veterans from the Pacific. But only 
a few of the new owners know that their 
souvenirs were once bought and sold for 
prices up to $10,000 apiece. 

Before V-J Day, the demand for Nippon- 
to came from private collectors, museums, 
and Japanese army and navy officers. The 
military market boomed as Jap conquests 
multiplied. Since the supply of antique 
Nippon-to was limited, consisting largely of 
family heirlooms, prices soared 1,500 per- 
cent between 1930 and 1940. But Japan's 
defeat, its devastating effect on the popu- 
larity of militarism in Japan, the Allied con- 
fiscation of swords as a part of disarma- 
ment, and the transfer of the swords into 
uncritical hands dropped the prices to junk- 



A Jap sword's pedigree, \H maker's name, is 
usually forged into the haft — as is Shigeyoshi 
Ono's above. To uncover this, the safest pro- 
cedure is first to top the bamboo peg out of 
the handle (top left); then to loosen the blade 
by holding the sword, point upward, in the left 
hand and striking the left forearm with the 
right hand; and finally to lay the sword on a 
table (top right) and slide the hilt off. 
Decoration at left is on ancient sword guard. 



Store levels. Values flared only when GIs, 
eager for fancy souvenirs though unaware 
of their former costs, bid them up. 

In the early '30s the Japanese Army dis- 
carded the Western-style saber and issued a 
standard gun-to, an all-metal, mass-produced 
replica of a typical Nippon-to, for officers 
and sergeant majors. Most officers, however, 
from vanity or superstition, preferred to car- 
ry hand-forged swords inherited or bought. 
These were not carried merely for dress; the 
Jap officer took his fencing lessons seriously 
and expected just as seriously to use his 
sword in combat. 

There are four chronological divisions 
to Nippon-to: gun-to, or government issue; 
shinshin-to, or very recently forged swords; 
shin-to, or recendy forged swords; and ko-to, 
the true antiques. 

While the oldest Japanese swords brought 
to the U. S. within the last 10 months date 
from about 1200 A.D., Japs claim some of 
the swords in their Shinto shrines— the Im- 
perial Kusanagi at Ise Shrine, for example- 
are as old as their mythological history, some 
2,600 years. (Continued on page 122) 
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A likeness of the Kusonogi, claimed to be the oldest Japanese 
sword in existence, has been carved on the newer blade above. 



TEMPLE SWORD . . . Swords kept in private or public shrines hove 
scabbards of unfinished wood and, usually, a dragon carved on the blade. 





SHORT SWORD . . . Most ■*iQV\zas\\\ (short sword) blades are 18 to 28 inches 
long. Frequently, a small knife or kozuka Is fitted into their wooden scabbards. 




GREAT SWORDS. The fach; (great sword), mode for 
pitched battles, usually has 10-inch handle and 30-inch blade. 




Every school of swordmaking guarded its 
own formula and techni(iue. Shinshin-to 
schools emphasized quantity rather than 
quality. But shin-to and ko-to blades were 
made with great skill and extremely pains- 
taking labor. Steel totaling four or five times 
the bulk of the finished blade was heated 
and hammered thin, folded into itself, then 



again heated and flattened. This refining 
process was repeated about 15 times, with 
charcoal made of straws for a reducing agent. 
Frequently several blocks of steel of different 
grades were treated and finally combined to 
make a single blade. 

Swordsmiths stressed "the de\'clopment of 
the blade's soul," which meant the observ- 




A blade forged by Goro Okazaki Mamamune 
(1264-1344) sold before the war for 20,000 yen. 




O Sword by Sanjo Munechika (lOth century) was 
once worth 15,000 yen, has often been copied. 




Yasutsuna's bigdes (9th century), called the 
best by some experts, have cost 9,000 yen. 



MADE BY JAPAN'S 

Before the war, Japanese officers and other 
collectors paid thousands of yen (then worth 
25 cents) for blades forged by their coun- 
trv's 10 best swordsmiths. Such swords 




A In Jap drama, villain wears a sword by Murama- 
sa I ( 14th century). Prewar value: 5,000 yen. 



C One of the best of the semimoderns was Okisato 
(17th century). Blades once cost 3,000 yen. 




According fo legend, the Kusanagi was found !n the belly of a 
dragon (carved above) slain by a brother of the Sun Goddess. 





GOVERNMENT ISSUE. Many sh/n$/im-fo (above), hand-forged 
since 1868, had reputable makers but were standard military equip- 
ment. Gun-fo (below) were machine-made by the hundreds of 
thousands during World War li. had serial numbers (Isft) on them. 



ance of ceifain rittials while the sword was 
being forged. A prayer mumbled with each 
stroke on the anvil was believed to have a 
spiritual efFect on the steel. 

After the steel had taken shape, it was 
partially coated with layers of fine clay, 
heated, and dipped in warm water. This 
final process tempered the cutting edge, 
which had been left uncoated. The wavy 
line effect seen on many old blades was the 



visible result of this artistic clay-coating. 

Finally the blade was sharpened and 
polished by hand; a month's job for an 
expert using varying grades of soapstones 
and fine talcum powder. An orthodox Jap 
would never use oil in caring for his sword 
or touch the steel with his fingers; nor would 
he sharpen it more than once in a lifetime. 
His mouth was stuffed with a rag so that his 
breath wouldn't tarnish the polish. 



TOP SWORDSMiTHS 

(shown here) are identified by the shapes 
of their hafts and the signatures of their 
makers. GIs who compare their sword 
souvenirs with these may find them historic. 



Q Unorthodox Kunitsugi (14th century) made flex- 
" ibie swords, which later brought 8,000 yen. 




£^ Prices rose to 10,000 yen for a sword by Yo- 
shihiro (14th century), best Masamune disciple. 

^*»T ^ ^ 

^ Sodamune (1296-1345) was an adopted son of 
Masamune. Japs paid 9,000 yen for his swords. 



Q Saburu Kaneuj! was a swordmaker of the early 
14th century. His blades have cost 7,500 yen. 




1 Nagamitsu's (13th century) keen blades, once 
' worth 7,800 yen, split beans dropped on them. 





Pipes Under Foot Heat New Homes 



Hot-wa»er pipes built into concrete floors heat a 33-unil tiousing 
development in Pittsburgh, Pa. Wrought-iron pipes are first laid 
out on on eight-inch grovel fill, then covered v/ith a five-inch 
layer of concrete. The hot water is pumped from a gas boiler 
in the utility room of eoch basementless house. 



Iron Monster Wipes Out Forest 

This bulldozing behemoth bov/ls over trees from four to nine 
inches in diometer as It levels more than two ocres of woods 
on hour at Deer River, Minn. The combination Caterpillar tractor 
and LoPlant-Choafe brushcutter and tree-dozer is clearing a 
heovily wooded orea for mineral development. 
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QUIETING 

the SMALL FRY 

of the SKY 



DESIGNERS are beginning to cut down 
the three chief sources of noise in the 
lightplune: the propeller, engine exhaust, 
and engine clatter. 

Engine clatter is all that conglomeration 
of small noises arising out of the intake of 
air, scraping of pistons, tapping of valves, 
grinding of gears, etc. It will reduce grad- 
ually with advances in motor design, which 
bring about fewer moving parts and finer 
machining of the remaining parts. For the 
present, the best answers lie in the effective 
shrouding or cowling of the engine and pos- 
sibly the installation of sound-absorption ma- 
terials (soundproofing) inside the cowling. 

The major noise problems— propeller and 
engine exhaust— and how they are being 
combatted are graphically shown in the 
pictures below. As a proi^eller revolves in 
the air, it throws off a series of waves of 
atmospheric pressure that blast out at a 



speed of roughly 1,000 feet a second. Wlien 
they strike the ear they register as sound. 
The number of wa\es striking per second 
determines the pitch, and the force with 
which they strike determines the sound's 
intensity or loudness. A secondary source of 
propeller noise, called the vortex note, arises 
from the "burblings" or turbulences set up 
as the air flows over the blade and drops 
off tlie trailing edge. The two-bladed pro- 
peller kicks up more decibels than any 
known propellent in modern transportation. 

(The decibel is a unit of measurement of 
the loudness of sound. Ordinary conversa- 
tion lies between 40 and 60 db. ) 

As for the open-exhaust engine, its noise 
at cruising speeds is considerably louder 
than that of the three- and four-bladed pro- 
pellers. The answer here seems to be muf- 
flers. A number of lightplane manufacturers 
either have as standard ecjuipment, or are 
working on, engine mufflers, partly because 
they realize the need of cjuieting planes if 
they are to be used around in-city airfields 
and partly for tlie comfort and convenience 
of their prospective plane buyers. Engineers 
report a considerable reduction in exhaust 
blast without any material loss of power. 

Courtesy National Aeronautics 



Noise Probl."' One 
A propeller is 
the most efficient 
noise-maker 
Uno>vn-and the 




TKC ANSWER: oiore aod longer propeller blades 


i The usual 4-root prop creates 63 db 


^^^^ 

A 7-foot prop cuts down 5 db. 


A4-bladed prop cuts 10 db. more 



Noi.e Problem tu^o 
Engine exhaust 
gases, heing hot- 
ter and denser, 
^^plode loudly 
into outside air 
^vhen released. 



THE ANSWER: give ttieni a clunce to codI off 





li 



Ao wmlfleil engine creates 63 db. 




A tingle muffler cuts 7 db. 




A"tlaaeie"aiiffleretitsl3db. 
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M EYE FOR HEAT 



SCIENCE has outdone the cat with a new 
device that can really see in the dark. 
The superconducting bolometer, developed 
at Johns Hopkins University's Cryogeny 
(refrigeration) Laboratory by Dr. Donald 
H. Andrews and three student associates, 
will spot a truck mox ing in complete dark- 



ness five miles away— and instantly trace 
its outline on a screen. 

Actually an ultrasensitive heat-measuring 
instrument, the bolometer detects heat radi- 
ating from men, vehicles, and buildings. Un- 
like the Army's sniperscope (PSM, June '46, 
p. 73), which reveals a night-hidden object 




The concave mirror at 
the rear of the bolometer 
collects all the heat rays 
from the area observed. 
The front mirror, tilted 
sideways, backward and 
forward by an electric 
motor, picks up the heat 
from each point of the 
"image" in the rear mir- 
ror, and reflects it down 
to the sensitive element 
in the cryostat slung be- 
neath. In this way, the 
sensitive element gets a 
"look" at each point of 
the area. 

The cryostat, shown 
here in detail, keeps the 
bolometer element at 
the low temperature — 
434degrees below zero F. 
— needed for operation. 

POPULAR 
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New bolometer that "sees" warmth miles away 
will help fight disease, warn of fire, catch bur- 
glars, and spot heat leaks. 



by sending out a beam of infra-red rays and 
showing on a screen the reflections from the 
object, the bolometer does not emit rays. 

Like early television cameras, the bolom- 
eter employs a mechanically oscillated 
mirror to scan the area under observation. 
Instead of a cell sensitive to visible light, 
however, it has a tiny strip of alloy that re- 
sponds to the invisible light of the infra-red 
spectrum— heat rays. This alloy— the .rare 
metal, columbium, alloyed with nitrogen- 
converts the varying heat radiation it re- 
ceives from the mirror into electrical im- 
pulses, which are amplified and fed into a 
cathode-ray tube. Movement of the cathode 
beam is synchronized with the oscillating 
mirror, while the intensity erf the ray is go\ - 
erned by the impulses from the alloy strip 
—thus the object being obsei-x'ed appears on 
the fluorescent screen of the tube just as 
in a television receiver. 

Its high sensitivity and quick action 
should make the bolometer valuable in 
science and everyday life. An instrument 
that can sen.se the heat of a truck five miles 
away might remove the danger from night 
driving. In a bolometer-equipped car, the 
driver would see a pedestrian or oncoming 



By MARTIN MANN 




vehicle on a screen on the dashboard long 
before he could see either of them naturally. 

The bolometer also might be used to de- 
tect heat losses caused by faulty insulation 
of buildings or equipment. Photographic 
film placed over the viewing screen would 
make a heat picture of a house, showing ex- 
actly where heat was leaking through walls 
and roof. And suggestions have already been 



A nan with his arms raised looks like this on 
the viewing screen of the superconducting 
bolometer. Mode in complete darkness, the 
first "heat portrait" ever taken shows the 
bolometer's inventor, Dr. Donald H. Andrews. 








A rock-salt window protects the bolome- 
ter element, columbium nitride, for glass 
would not transmit all the heat rays de- 
tected. Maintained at 434° below zero F., 
columbium nitride notes a temperature 
change of one ten-millionth of a degree. 



Looking down on the bolometer's electric motor and gears, 
which oscillate the forward mirror. Ports A and B ore the 
two potentiometers that keep the cathode beam of the \ 
viewing scope synchronized with the oscillating mirror. ^ 



Copper post to which columbium nitride (light 
gray strip in photo at right) is fastened helps 
it react in three ten-thousandths of a second. 




made for employing the bolometer in fire 
and burglar alarms. 

But most important, its inventors believe, 
will be the use of the superconducting 
bolometer as a new tool in scientific research 
—particularly in medicine and physics. 

For the first time doctors will have an in- 
strument sensiti\e and fast enough to 
measure accmately the heat radiated from 
the human body. More precise analysis of 
body heat is expected to disclose additional 
information al)out the fundamental nature of 
disease and life itself. In physics, the bolom- 
eter will make more accurate investigation 
of the infra-red spectrum possible, and per- 
haps add importantly to existing knowledge 
of atomic structure. 

Dr. Andrews will begin research this fall 
into the nature of heat radiations from 
sugar, fat, and other simple organic sub- 
stances. Actual medical work, he estimates, 
can be started next spring. 

,-« POPULAR 
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The bolometer represents eight years' 
hard work. When Dr. Andrews, while re- 
laxing on the beach at Nassau, first thought 
of using a heat-measuring instrument as a 
detector, it was merely a good idea and little 
more. There was then no suitable heat- 
measuring instrument. The existing bolom- 
eters used a simple platinum strip set in a 
balanced electrical circuit; thus a change in 
the temperature of the platinum, altering 
its electrical resistance, changed the current 
in the circuit. A gah anometer would then, 
in eftect, register small temperature changes. 
But this bolometer was not sensitive enough 
to pick out a truck at fi\ e miles. 

To imprcne the bolometer to fit his piu- 
pose, Dr. Andrews drew on 25 years' ex- 
perience in low-temperature research. He 
knew the strange properties that matter 
acquires when cooled almost to absolute 
zero, the unattainable point 459 degrees be- 
low zero Fahrenheit where molecular mo- 



Cl 



tion would stop completely. One of these 
properties— superconductivity— was eventual- 
ly to solve his problem. 

Low-temperature researchers had dis- 
covered earlier that electrical resistance— 
the "friction" with which substances oppose 
passage of an electrical current— suddenly 
disappeared in some metals when they were 
brought to a temperature near absolute zero. 
If a current were started circling through a 
ring of metal at superconducting tempera- 
ture, it would continue indefinitely, provided 
the tempcFature did not rise. 

Aware of this phenomenon, Dr. Andrews 
reasoned that an unusually sensitive bolom- 
eter could be made by maintaining the 
bolometer element just barely above the 
superconducting temperature. Since the 
drop from normal resistance to supercon- 
ductivity occurs very suddenly, an element 
kept at this transition temperature would 
show very large changes in resistance for 
minute differences in temperature. 

Assisted by Drs. Robert M. Milton and 
Warren DeSorbo, Dr. Andrews made the 
first superconducting bolometer by cooling a 
tantalum element with liquid helium. It was 
remarkably sensitive, but the apparatus was 




Dr. Donald H. Andrews watches the viewing screen 
of his bolometer. The miniature camera in front of 
him is used to photograph the images on the screen. 



bulky and expensive to operate. Through 
diligent research, Dr. F. Hubbard Horn dis- 
covered that an alloy of nitrogen and colum- 
bium became superconducting at 434 de- 
grees below zero F.— a temperature easily 
obtainable with liquid hydrogen, which costs 
only one-tenth as much as liquid helium. 

In the present model, the columbium ni- 
tride element rests under a rock-salt window 
in the center of three concentric copper cans, 
called a cryostat. The inner can contains 
liquid hydrogen, the next liquid nitrogen, 
and the outer can a vacuum. 

In operation, a small, steady electric cur- 
rent is passed through the columbium nitride 
element. Heat rays striking the element 
change its resistance and cause the electric 
current output to vary. These variations are 
amplified by standard, radio-type equipment 
and fed to a cathode-ray tube. 

If the bolometer were mounted in an 
automobile, for example, the mirror would 
"look" from one side of the road to the other, 
shift down a bit and then "look" across 
again— in much the same way the human 
eye moves when reading. Whenever the 
mirror found an object radiating heat, such 
as a man walking in the road, its heat rays 
would be reflected to the bolometer ele- 
ment, which would convert them into elec- 
trical impulses. 

The cathode beam, moving in synchron- 
ism with the mirror, shoots electrons at the 
screen when it receives an electrical im- 
pulse, causing the screen to glow at every' 
point where the mirror found heat radiation. 
In that way, a zigzag outline of the man 
would appear on the screen. If the object in 
the road were another automobile, the 
engine, being hottest, would glow brightest. 

As a detecting device, the bolometer is 
rather expensive to operate, since it re- 
quires about $8 worth of liquid hydrogen 
and nitrogen for every 24 hours' use. 

The initial investment would not be great, 
however, since even the first, custom-made 
bolometers cost only about $100. And if 
they were to be mass-produced. Dr. An- 
drews estimates this would drop to $25. 

Eventual elimination of the need for any 
liquefied gases, with resulting economies, is 
Dr. Andrews' present goal. He has already 
built the first model of the cryodyne, a re- 
fined mechanical refrigerating unit. The first 
ciyodyne produced a temperature of 384 
degrees below zero P., and Dr. Andrews 
expects that improvements will enable it to 
reach the superconductivity zone. 
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Even in its present stage of 
development, the Baylin engine 
raises o compression of 100 
pounds, which is twice as much 
as other gas turbines produce. 




ANEW-T'iTE engine that would fit easily 
into a market basket is designed to 
power anything from a midget auto to a 
giant liner eccononiically and with little wear. 

The engine, invented by Sam Baylin, 
Russian-born Canadian citizen of Montreal, 
is 13 inches high, 10 inches wide, and six 
inches deep. It weighs 100 pounds and de- 
livers 100 horsepower. Multiple units can be 
placed in tandem on the same drive shaft to 
deliver whate\'er horsepower is required. 

Baylin's engine has only three moving 
parts— driving, combustion, and gate rotors. 
All are assembled in a housing. The driving 
rotor carries odd-shaped pistons on it. When 
it rotates it synchronizes with the combustion 
rotor and direct compression of inducted air 
results. Fuel is injected and ignited. Com- 
bustion sends the drix ing rotor around on the 
shaft to which it is fastened, and the shaft 
transfers the mechanical power derived. 

„„ POPULAR 
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In addition to compactness and light 
weight, the engine has these advantages: 
there are no reciprocating parts, thus reduc- 
ing wear and increasing power by eliminat- 
ing inertia; power flows more uniformly to 
the shaft than in the conventional piston 
engine; and it uses less fuel because little 
energy escapes from airtight "cylinders." 

The Baylin engine .should interest plane 
builders, who constantly fight the weight- 
per-horsepower bogey, because ( 1 ) of .small 
frontal area; (2) lighter materials can be 
used to build it (housing is now made of 
cast iron), and (3) it can easily be con- 
verted into a highly efficient compressor 
unit for jet-propelled aircraft. This is be- 
cause the engine has a high ratio of com- 
pression to the fuel consumed. It packs air 
tighter than the turbine hnpeller wheel. 
Most gas turbines use two-thirds of the total 
power they produce for compression. 
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AIR INTAKE 



GATE ROTOR 



DRIVING 
ROTOR 



PISTON 

PISTON 
COMPRESSES 
AJR, FORCING 
IT INTO 
COMBUSTION 
ROTOR 



EXHAUST 




COMBUSTION 
ROTOR 



COMPRESSION STROKE 




HOW \ 
BAYLIN 1 
ENGINE \ 
WORKS ; 

In Hmm drawings a 
compl«t« cycl* of on« of 
th« two pistons is shown;| 
Other piston duplicates \ 
th« cydc, nmning \ 
one-half revolution I 
behind. Two explosiora ^ 
per revolution result. .<'\ 



AIR FLOWING 
)N BEHIND 
MOVING 
PISTON 



WATER 
IN JACKET 
COOLS 
ENGINE 



-COMPRESSED 
AIR IS TRAPPED 
BY COMBUSTION 
ROTOR; FUEL IS 
INJECTED INTO IT 
UNDER VERY 
HIGH PRESSURE 



2) FUEL IS INJECTED 





-SPARK PLUG 
IGNITES THE 
TRAPPED FUEL-AIR 
CHARGE, EXPLODING 
IT, TO DRIVE 
PISTON FROM 
COMBUSTION ROTOR 



(3) IGNITING THE CHARGE 



COMBUSTION 
GOES ON WITH- 
GASES ESCAPING 
UNDER ROTOR LIP 
AND THROUGH 
ESCAPE PORT 
TO DRIVE PISTON 




^) POWER STROKE (FIRST PHASE) 



POWER 
TAKE-OFF 
SHAFT 



LIP OF 

COMBUSTION 
ROTOR IS 
NOW CLOSED, 
BUT REMAINING 
GASES LEAVE IT 
BY ESCAPE PORT 
TO PUSH PISTON 




WHEN PISTON 
PASSES EXHAUST 
PORT, SPENT 
GASES WILLv 
ESCAPE 



iTimMR m^ti m9m m^%i\ 




PISTON 
IS BEING 
DRIVEN ONLY 
BY EXPANSION 
OF TRAPPED 
GASES. BECAUSE 
LIP OF EMPTIED 
COMBUSTION ROTOR 
CLOSED ESCAPE PORT 



SECOND 
PISTON IS 
FORCING IN 
A FRESH 
COMPRESSED 
AIR CHARGE 



(filmMB 5TRni^E mm 




Former ttunt pilot Paul Monfx 
swoops through an open hangar 
in one of his early biplanes. 



In Mantz't air force is thi* 
B-176 Flying Fortress, minus 
war paint, as recommended 
by combat commanders in 
World War II. 




The plane below is not 
German, but it looks like a 
Fokker D-7. It was faked 
from an OX-5 Travelair, 
with a phony bank of ex- 
haust pipes. 



Another Man+z plane that fought 
during World War 1 is the old 
SE-5 shown below. 
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By ANDREW R. BOONE 

THE LARGEST private air fleet in the 
world today belongs to Paul Mantz, a 
former stunt flyer. It is a Hollywood enter- 
prise that can supply, for any thriller being 
filmed, a single fighter of World War I vintage 
or a modern combat group of fighters, and 
bombers. Mantz's current stcK-k consists of 
560 airplanes, nearly all combat types. He 
Clin photograph a scene from his slowpoking 
Stinson L-1 reconnaissance monoplane, fly a 
B-17 or B-24 from ajnountain hideaway, roar 
across a field in a practical mockup of a P-47, 
or put a Spad or Fokker- through an Immel- 
mann. 

After scouring the nation for 16 years, 
Mantz has 22 old-timers in his hangar in San 
Fernando Valley, Calif. They include Jennies, 
DHs. SE-5s, Spads. Nieuports, Thomas Morse 
Scouts, Orencos (three-place Jennies), one 
Oriole and one German Fokker D-7 complete 
with Iron Cross and red plumage. All have 
worked in the movies. 

Mantz recently bought from Army surplus , 
475 planes that cost $117,000,000 to build. ^ 
Many of them will fly for the movies at rentals 
varying from $100 to $1, ()(){) a day. 




Lines are ancient, but 
a 450-hp. Wasp en- 
gine gives it speed. 




Everyone will recog- 
nize the Flying Ti- 
ger insignia, but the 
plane above is really 
a proc+ical mocltup 
of 0 Curtiss P-40. It 
taxis at 60 m.p.h. 




sor 




There's a crash bar 
between the cockpits 
of the Vega Model 
iner above, 
me day it 
ve the lives 
t fliers when 
ne rolls over. 



lis over. 



Above is a real Fok- 
ker D-7, acquired 
12 years after first 
World War. Mantz 
repaired the plane, 
then flew it in six 
nnotion pictures. 



Tliis Oriole has the 
first nnonocoque fuse- 
lage ever designed. 



You may have seen this 20- 
year-old Nieuport in "Hell's 
Angels" or other pictures. 



Petri dishes show heavi- 
est microbe "catch" dur- 
ing cafeteria rush hour. 



lew loser 



analyze air 



THREE of the "snoopiest" instruments 
ever clc\"ised have recently been un- 
veiled. Two of them, invented at North- 
western Univ^ersity, smell out the presence 
of extremely minute amounts of gas and 
smoke in the air. The third, de\ eloped by 
General Electric, catches and counts in- 
visible microbes, 

A rugged, portable device, the Northwest- 
ern Ultraviolet Photometer detects as little 
as one part of gas in a million parts of air. 
During the war, with ultraviolet light, it 
tested the penetration of poison gas through 
masks, measured the eflFects of gas bombs in 
buildings and fortifications, and in the field 
tested the movement of gas clouds. Its in- 
ventors. Dr. Irving J. Klotz and Malcolm 
Dole, now expect it to provide continuous 
measurement of toxic vapors in factories 
and mines. 

The Northwestern Photoelectric Smoke 
Penetrometer is an electronic sniffer so sen- 
sitive it can detect 1 100,000 of an ounce of 
smoke in a room 30 feet square. It was de- 
veloped by Dr. Hugh B. Pickard and Frank 
T. Gucker, Jr., chemists, and Chester T. 
O'Konski, electronics expert. The instru- 
ment's peacetime value will include its use 
in studies of industrial plants, smoke elimi- 




Dr. Matthew Luckiesh inserts a bacteria-free dish 
into the 12-pound G.E. electrostatic air sampler. 

nation, and air purification and conditioQ; 
ing systems. 

The other detector is the G.E. bacteria 
counter, which "inhales" air at the rate of 
half a cubic foot a minute. Germ-laden par- 
ticles are attracted by electrostatic fields and 
intercepted by petri dishes coated with a 
nutrient jelly. This jelly traps the microbes 
in the same way as houseflies are caught by 
fly paper. After a 40-hour incubation period, 
bacterial counts are made from the germ 
colonies that appear on the jelly. 

The air sampler will 
enable engineers to com- 
pute the germicidal en- 
ergy needed to keep bac- 
teria to a minimum. 





Using the Smoke Pene- 
trometer to test a gas- 
mask canister (top cen- 
ter). Tubes (right) indi- 
cate rate of air flow. 
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All-Weather Electric Fence Control Built by Toy Maker 



A CONTROL for electric fences that pre- 
vents moisture from interfering with their 
effectiveness has been developed by the 
Lionel Corp., manufacturers of toy trains. 

Electrical Aerial Camera Now 
Films Action on Ground 

Faibchild's famous nine-pound, K-25 
aerial camera has been adapted for taking 
action pictures on the ground. It photo- 
graphs from 25 feet to infinity, mounts a 
14-inch f/5.5 telephoto lens. It gets its 
power from a tiny 24-volt DC battery 
pack, carried in a metal case on a shoulder 
strap. Each roll of film provides 50 four- 
by five-inch exposures at the rate of two 
per second. 



The mechanism is hermetically sealed 
in a molded glass "blister." It operates with 
equal efficiency on one "hot shot" battery 
(above) or four No. 6 dry cells. 





Makes Single Pair of Shoes Do 
for Roller and Ice Skating 

Roller skates and ice skates have been 
provided for the same pair of shoes by 
J. W. Howard, of Brigham City, Utah. All 
a skater has to do when winter comes is to 
unscrew the rollers and attach the blades. 
Both are on pinions, which can be inserted 
in the framework and secured with lock nuts. 



"D.D.T. Lite" Lures 
Insects to Death 

This new device for kill- 
ing insect pests at night at- 
tracts them to a light within 
a wire cage coated with 
D.D.T. crystals. D.D.T. 
screens to fit over regular 
light bulbs are also being 
manufactured. 
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LIVING IN A SILO means home sweet home 
for Mr. and Mrs. Joe F. Nichols, of Littleton, 
Colo., a suburb of Denver. They have three 
cylindrical rooms, a basement, and a 12' 
high attic that could be converted to another 
room if needed. The rooms are 12' in 
diameter and, Mrs. Nichols boasts, have no 
comers to clean. 





roR RI6MTPosnnoN 

NOTE HOOK OVER 
TOP OF RUN© 

FOR LEFT 

POSITION 
NOTE HOOK 
UNDER AND 
OVER RUNS 




PAINT IS WITHIN EASY REACH when the 
can is hung on a rung of the ladder by the 
adjustable hook shown above. The clamp 
fits under the lip of the can and holds it 
securely, and the handle is always out of 
the way of the brush. A simple twist of the 
hook adjusts the device for use on the right 
or left side of the ladder, as shown in the 
drawing. 



NEW DINETTE TABLES for use right in the 
kitchen slide out when a meal is to be 
served and are quickly hidden away after 
the table has been cleared. The legs are on 
rollers and tuck away at the sides of the 
cabinet. Coppes, Inc., of Nappanee, Ind., 
is the maker. 



STYLING THE SINK. Eye appeal is a feature 
of the faucets in a model kitchen developed 
by the General Tire and Rubber Company 
of California. The spout, which is designed 
to give maximum coverage, is made in a 
unit with the hot- and cold-water valves for 
installation on the ledge of the sink. It can 
be swung out of the way when not in use. 
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AMERICANS 



KOLL THEIR OWX 




THIS HYBRID suggests what 
can happen when aircraft 
parts are emplox cd in making 
an automobile. Jack Norvell 
of Los Angeles used an in- 
creased gear ratio, a long 
chassis, and dual radiators, 
one on eacli side just forward 
of the rear wheels. Note the 
excellent visibilit\' afforded 
the driver. In preliminary 
tests Norvell reached a speed 
of 131 m.p.h. with a Chrysler 
engine. 



FEATHERWEIGHT is the word for the little 
car at the right. It weighs 500 lb., just 
about one fifth as much as the standard 
jeep. Emery Kent, of Wichita Falls, Texas, 
the builder, made many of the parts by 
hand. He tells of getting 50 miles to the 
gallon, and 50 m.p.h. top speed. 




REAR-WHEEL STEERING, using, a pair of 
wheels mounted close together, is one fea- 
ture of this car, built by Dale Ashenfelter 
while he was stationed at Kirtland Field, 
N. Mex. Here he's looking into the luggage 
compartment, whicTi is at the front of his 
car. The engine is in the rear, and drives 
the car at a maximum speed of 55 m.p.h. 
He says fuel consumption is small. 



"THE ROAD RUNNER." Two and 

a half years plus $2.()0() were used 
by Arden Edwards, of Burbank, 
Calif., to put together his dream 
car. It's an underslung job— less 
than 5' high— and the one-piece 
steel body is wider than usual. 
Four people can sit in the front seat. 
With its rear-moimted Dodge en- 
gine, it can hit up to 100 m.p.h. 
Edwards naturally chose red as the 
color for his sporty car, and he 
mixed the shade himself. 
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AUTO IDEAS 



STEEL RUNWAYS. Patterned after the mats 
used on wartime airfields, these Hnked steel 
phites aid in freeing a car bogged in mud, 
sand, or snow. They can be folded up to 
take little space in the luggage compart- 
ment, and have cables that can be looped 
over the bumper so the driver can tow them 
along behind until he reaches firm ground. 
The plates may also be employed as wheel 
chocks and as jack platforms on soft shoul- 
ders. The Morton Manufacturing Co., of 
Chicago, makes them. 





A RUBBER GROUND strip for carrying off 
static electricity from fuel and other trucks 
has been developed by the U.S. Rubber 
Co. Made of a special conductive rubber, 
the strip grounds the frame so any static 
electricity can pass off harmlessly. Besides 
being noiseless, the rubber is said to wear 
longer than the conventional chain. 



A LUGGAGE CARRIER that fits on the roof 
of a car is one answer when the luggage 
compartment in the rear won't hold all the 
equipment for a vacation or fishing trip. 
The carrier is a simple canvas bag, made 
by the Kari-Top Co., Dayton, Ohio, and is 
adjustable to fasten securely to any coach 
or sedan roof. A zipper closes the bag and 
keeps out rain and dust. When not in use, 
the carrier can be easily removed and folded 
compactly into a small box, which can be 
stowed away in the car or garage. 





VULCANIZING A TUBE can be done out 
on the road with the kit made by J. S. 
Speaker Corp., of Milwaukee, Wis. A buffer 
and three patches, with heat units and 
metal pans, are carried inside the can. The 
vulcanizer is attached to the top of the can. 
A tube is buffed, clamped in the vulcanizer 
•with a patch, and the heat unit lighted. 
Heat and pressure make a well-cured joint 
between the patch and tube in the same 
way tubes are repaired with the larger 
\ ilcanizing equipment commonly used in 
s lops and garages. 
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Tuning Up Your Car 

for 1040 Gasolines 



By BERNARD P. BLANKMAN 

NOTICED anything different about your 
car since it has been on a rich diet of 
postwar gasoline? 

You should— for according to the reliners, 
the pumps are delivering the highest octane 
fuels in automotive history. Before the war 
a peak was reached of 79 octane for premium 
fuels, and 75 for regular gas. In the war 
years the figures tumbled to about 75 for 
premium gas and 70 for regular. A few 
months ago a survey of gasolines on sale 
showed 82.3 octane for premium gas and 78 
for the regular— the highest they've ever 
been. 

In theory, these gasolines promise higher 
power, better over-all performance, and 
greater economy for all cars. But so far as 
most of the cars on the road are concerned, 



these high-grade fuels mean practically noth- 
ing, beyond the absence of the wartime 
"ping." 

The fault isn't in the gas. It's in the- cars. 
Most automobiles are not adjusted for the 
1946-model gasolines. Some cars are me- 
chanically adjusted for low wartime grades. 
Other cars are adjusted for the prewar va- 
rieties of fuel. In both, all the potential 
benefits of power, performance, and econo- 
my flow into the gas tank and straight out 
the exhaust. It is possible to save some of 
the extra zip from the new gasolines. Tuning 
your auto for higher octane is the way to 
do it. 

Compression, carburetion, and cooling are 
the first three things to check. Once these 
matters have been looked into, youll be 
ready to tackle the ignition, which is the 
crucial part of the job. [Turn the page.] 
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1. RAISE COMPRESSION 

COMPRESSION. Increasing the com- 
" pression is one way^to wring more power 
from the 1946 gasolines. The higher octanes 
will allow higher pressures without knock. 
It follows that a dri\er should tune up his 
car to raise compression as much as possible. 

During the war some cars were equipped 
with thicker cylinder-head ga.skets, or double 
gaskets. These gaskets should be removed 
and standard gaskets installed. Putting in a 
new set of rings, and grinding the valves, 
will step up compression pressure on most 
cars. The engine becomes better sealed, and 
the power concentrates on the piston head 
instead of whistling by the rings or slipping 
through the valves. This is nothing new, of 
course. A valve-and-ring job always im- 
proves performance. But today, with gaso- 
lines packing a stronger wallop, it will put 
new muscle in your engine. 

2 CARBURETION, During the war when 
* octane numbers took a nose dive, some 
cars had to be fed a richer mixture to keep 
the knock toned down to a whisper. Car- 
buretors were altered by adding larger jets, 
or by changing the metering rods. Now that 
fuels have come back to normal— and more- 
carburetors should have the standard parts 
put back. For many drivers, carburetor 
insides are one of the untouchables of tlie 
car engine. In the case of installing jets, or 



changing rods, the skilled mechanic is the 
man for the job. Actually, the mechanic's 
touch in tuning up could benefit many cars, 
for precise adjustments pay off in economy 
and performance. 

2 COOLING. Just as higher octane gaso- 
lines coming out of the service-station 
pumps mean more power, they mean more 
heat inside the engine. This heat must be 
kept under control to protect the engine. 
Exerything under the hood that helps cool- 
ing—air, water, and oil— should be ready to 
do its job. 

The engine doesn't get the full quota of 
cooling if there are bent fins in the radiator, 
or if the core is clogged with sticks, leaves, 
and bugs. A layer of rust and scale in the 
water jacket is like a layer of asbestos 
around a pipe. Rust and scale keep the heat 
inside the engine, instead of passing it out 
to the water. Extra heat in the engine can 
break down the oil so it loses its lubricating 




2. RESTORE CARBURETOR 

powers and turns into acids that nibble away 
at close-fitting metal parts. Here is a list 
of items that a cooling-system conditioning 
should include. 

F/j/s/j radiator and block. Pressure flush- 
ing is the most effecti\'e way to clean the 
system. A good job can be done without 
pressure equipment by using a cleaning com- 
pound and neutralizer. Test thermostats. 
Immerse the thermostat in heated water to 
be sure the thermostat starts to open at the 
temperature recommended for your car. Be 
sure as well that it closes below thus point; 
an overcooled engine wastes fuel and power. 
Exaniinc hoses. Replace hoses that show 
signs of deterioration or swelling. Examine 
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radiator core. Straighten out bent 
fins. Have any leaking seams re- 
paired. Blow out dirt and trash 
from the radiator air passages and 
radiator grille. 

4^ IGNITION. Of all the engine 
* adjustments the new gaso- 
lines require, the most important 
is ignition timing. The timing of 
the spark goes hand in hand with 
octane rating. This was obvious 
when there was a war on and the 
instructions read, "Retard spark 
and reduce knock." Today the 
gasolines are more knockproof and 
so the instructions are to advance 
the spark. A precise adjustment 
will time the spark to fire when 
the piston is in the exact position 
for maximum power. If the firing 
is to happen this ideal way, the 
whole ignition system must be 
tuned to give a hot spark at that 
moment. 

Begin the ignition tune-up by inspecting 
the wiring. Any cables that show cracked 
or frayed insulation should be replaced. Ex- 
amine the spark plugs. Cracked insulators, 
corroded electrodes, or incorrectly gapped 
plugs all prevent satisfactory operation. 

Tuning up the distributor might begin 
with an inspection of the points. Put in a 
new set if they are badly pitted, burned, or 
•worn. While the cap and rotor are off, look 
them over for cracks, carbon runners, or 
arc bums. Next, test the automatic ad- 
vance in two ways. One, put the rotor on 
the shaft and with your fingers turn 



FLUSH RADIATOR 
AND BLOCK 




REMOVE HOSES 
AND EXAMINE 




REMOVE 
THERMOSTAT 
AND TEST 



BLOW OUT DIRT AND TRASH 



3. IMPROVE COOLING 



ADVANCE SPARK 



4. ADJUST IGNITION 

the shaft as far as the advance will allow. 
Remove your fingers and the shaft should 
return to the original position. During^e 
rotation, the shaft should move easily, with- 
out binding. Two, crank the engine with 
the starter while the choke is closed. When 
this is done, the distributor plate should 
ad\"ance and return. If the plate doesn't 
ad\ ance, the diaphragm is broken. If the ' 
plate doesn't return, the spring is broken. 

When all ignition parts are in good order, 
take the car out for a ride till it gets up to 
operating temperature. Then slow down in 
high gear and suddenly stamp hard on the 
gas. The engine should ping or knock light- 
ly till the car speed picks up. If your car 
has a light ping, the timing is probably all 
right. If not, the spark can be advanced till 
the engine does ping lightly in a road test. 

For most cars, advancing the timing is a 
simple adjustment. Loosen the distributor- 
body screw or screws and rotate the body a 
few degrees against the direction of dis- 
tributor-shaft rotation. Road-test the car 
again, stamping down hard on the gas while 
driving slowly in high. Keep adjusting till 
the ping becomes just a little louder than 
you would like it. Then make your final 
adjustment by moving the spark back a 
degree or two to get the exact borderline 
setting between too loud a ping and just 
the normal tune the engine should sing 
under a hard pull, 

J"^^ lil 
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M strikes oil... 



and trouble 



By MARTIN BUNN 



GUS WILSON wiped his hands on a 
piece of waste and turned away from 
the '41 coupe he had been checking over. 
"No luck," he reported to the out-ot-town 
salesman standing hopefully nearby. "It 
might take me quite a while to locate the 
cause of that vibration. You say it starts 
when you get up to 35 miles an hour?" 

"Yes," the salesman answered, "and as 
the ^ar goes faster, up to around 50, the 
vibration gets worse and wor^e." 

"Might take me quite a while," Gus re- 
peated, "and I can't really get to work on 
y»ur job until I've finished the two others 
I've promised for this afternoon. I'm sorry, 
but if you're in a hurry you'd better try 
someone else." 

"Well," the salesman said after a moment's 
thought, "today all my calls are right here 
in town, so I can get along on shank's mare 
—not that I like walking. But first thing 
tomorrow morning I've got to move on up- 
state. Think you can have my bus fixed 
by then?" 

Gus told him he couldn't promise but 
he'd do his best, and the salesman left his 
car. But it wasn't until four o'clock that 
Gus got around to the coupe and drove it 
out for a road test. There was no shimmy 
or tramp, and the engine ran smoothly 
enough— but, just as the salesman had said, 
vibration did start at 35 and get worse as 
speed increased. 

When he got back to the shop Gus called 
Stan, the grease monkey, to help him. They 
gave the coupe a thorough checking. There 
were no symptoms of any engine or trans- 
mission trouble that might cause excessive 
vibration. 

"A wheel must be out of balance— al- 
though the car doesn't handle like it," Gus 
decided after more than an hour of trouble- 
shooting. 

They checked the wheels. All of them 
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balanced. Then they checked everything 
else that Gus could think of. But at six 
o'clock, when Stan went home and Gus 
started downtown for his dinner, the cause 
of the vibration remained a mystery. 

As Gus was going into the Park House 
dining room the salesman hailed him. "Got 
my car fixed up?" he wanted to know. 

Gus shook his head. "So far I haven't 
been able to find out what's the matter with 
it," he admitted. "How long have you been 
noticing that vibration?" 

"Well now, let's see," the salesman said. 
"It started after I had that little accident— 
that was a couple of weeks ago." 

"So you've had an accident, have you?" 
Gus asked. 

"Oh, it didn't amount to much," the other 
told him offhandedly. "A trailer truck 
stopped suddenly, and I ran into it. I wasn't 
going fast, and all the damage was a busted 
radiator." 

"Well, I'll have another shot at it after 
dinner," Gus told him. "Something tells me 
you could have saved yourself money if 
you'd mentioned that accident sooner." 

THE first thing Gus did after he got back 
to the shop was to raise the coupe's 
hood and examine the engine fan. Two of 
its blades were badly twisted. "I thought 
so!" he muttered. "Ran smack into the tail 
end of a truck and smashed his radiator, 
and both he and the so-called mechanic 
who fixed it were too darned careless to 
make sure that nothing else was damaged." 
He set to work to remove the damaged fan. 
"That bump was what twisted those blades 
all right— and it's a hundred to one that 
they're causing the vibration." 

After installing a new fan unit, he took 
the coupe out on the road. There was no 
vibration at any speed. "Darn that guy!" 
he growled. "If he'd had sense enough to 



tell me he'd been in a front-end collision— 
oh well, the wasted time goes on his bill. 
Now to put this buggy away and close up 
for the night." 

But on driving up to the shop he could 
see his plans for closing were due for a 
change. A large sedan with its lights out 
was standing near the door. As Gus turned 
off the ignition and went into the garage, 
a big heavy-set man wearing a bushy mus- 
tache walked toward him. "You open for 
business, mister?" he asked. "Excuse me 
for just walkin' in." 

"That's all right," Gus told him. "The 
shop's supposed to close at six o'clock, but 
if you're having trouble—" 

"I am— I sure am," the big man said. "It's 
my lights. They've gone out on me three 
times tonight, and the third time it burned 
out my last fuse. Mrs. Jackson— that's my 
wife— sure is provoked witli me because I 
forgot to buy some more fuses. She always 
makes sure we carry at least half a dozen." 

"You don't take any chances, do you?" 
Gus grinned. "Suppose you bring your car 
in here where I can get a good look at it." 

Jackson did so, his wife sitting rigidly 
in the rear seat. "Been having much trouble 
with >'Our lights?" Gus asked. 

"No sir, none at all— not until tonight," 



Jackson answered. "Then while I was driv- 
ing up a hill a little while ago, out they 
went. When I put in a new fuse they were 
all right again until I came to a traffic light. 
Then they went out again. When I put in 
II new fu.se— the last one 1 had— they burned 
all right for a couple of miles, but as I 
started up at another stop Hght, out they 
went. I was all out of fuses, so I drove slow 
till I came to the first place that was open." 

"I'll check your, lighting circuit. Now, 
if the lady doesn't mind getting out—" Gus 
suggested politely. Mrs. Jackson, a grim- 
looking woman whose mouth turned down 
at the corners, descended from the car and 
plumped herself disapprox ingly into the 
chair Gus brought for lier. 

The usual instrument tests .showed no 
short circuit or ground, so Gus began to ex- 
amine the wiring. "What's this extra wiring 
on the fuse block?" he called from the car. 

"Oh, I did that," Jackson replied proudly. 
"I rigged up one of those automatic tilt 
switches that lights up the glove compart- 
ment when the door is opened. Did the 
same in the luggage compartment, so it 
lights up when the door's lifted. That was 
about a year ago." 

"It looks okay," Gus said, "but this 
doesn't." He pointed to a frax'ed wire. "The 



"Would you mind?" Jackson 
beckoned to Gus. "My wife 
mode me get this oil from the .» 
cut-rate store in the city." ' 
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fuse clip has shaken loose and the wire here 
is bad. One of those loose strands could 

cause a short circuit and blow the fuse." 

Gus tightened the fuse clip, re-soldered 
the lug on the wire, and was about to go 
on widi his inspection. But Mrs. Jackson 
stopped him. "You've found what's wrong!" 
she snapped. "Don't try to find something 
else now to charge us for." 

"I've found one diing that might have 
caused your fuse to blow," Gus told her. 
"There might be something else. But it's 
up to you to decide." 

"I intend to!" Mrs. Jackson came back. 
**Hen-ree," she rasped, "tell the man to put 
some oil in— and make him use the oil we 
bought!" 

Jackson's face by this time was a lipe 
tomato color. "Would you mind?" he beck- 
oned to Gus. "My wife made me get this 
oil from the cut-rate store in the city today, 
and I forgot to put it in," he said, pointing 
to the can in the luggage compartment. 

Gus laughed, took the can, and emptied 
it into the filler pipe. Mrs. Jackson put up 
a howl when Gus presented his mod^te 
repair charge, and was still talking about it 
to her heiiiDccked Henry as they drove out 
of the shop. 

Tor that poor fellow's sake," Gus thought 
as he prepared to close up for die ni^t, 
"I hope I found what was really wrong in 
that lighting circuit." 

APPARENTLY he had found what was 
-wrong. The salesman came in next 
morning and got his car, but Gus didn't see 
anything of Henry Jackson for over a week. 

Then about half-past nine one evening 
when Gus was again working alone in the 
shop, the door opened and Jackson came in. 
He was so excited he could hardly talk. "My 
1-hghts again," he started to babble to Gus. 
"For a w-week they w-were all right and 
just now— th-they went out again!" 

"Take it easy, Mr. Jackson," Gus said. 
"Why all the excitement?" 

"Bu-but my w-wife," Henry stammered. 
"I'm on m-my way to pick her up in town. 
She wants me Acre at 1-least 15 m-minutes 
ahead of time so there w-won't be any 
chance of her having to w-wait. W-waiting 
makes her n-n-nervous. If I don't hurry, 
I m in for trouble." 

"Drive your car in," Gus said. A glance 
told him that the fuse had blown out. 
Working fast, he checked the lighting circuit 
without finding anything wrong. When he 



put in a new fuse, the hghts burned brightly 
again. 

Gus scratched his head. "Let's see," he 
said half aloud, "several times, but not 
always, when you've blown fuses it's been 
when you stopped suddenly. It could be 
the stop-light switch." But a quick check 
proved the stop-light switch was okay. 

"Say mister, maybe I'd b-better take the 
car the w-way it is," Jackson said nervously. 
"Where I've got to p-p-pick up Mrs. Jackson 
is about t-ten blocks from here." 

"The same thing might happen before 
you get there,'* Gus told him. *^ou've still 
got a few minutes." He scratched his head 
again. "Traffic lights— sudden starts— hills— 
well, no harm in trying." 

Gus jumped into the car and drove out 
of the shop. In the driveway he stopped, 
then started off with a jerk. He heard a dull 
thud somewhere in the rear, and at the same 
instant the lights went out. 

Gus backed into the shop, jumped out, 
and opened the luggage compartment. "I 
think we've found the troublemaker," he 
said, holding up a can of oil. "I'd lay a 
small bet you bought this in town today." 

"Well, yes, so I did," Jackson admitted. 

"And tonight your hghts went bad again. 
You see, the can rolls around on the steel 
floor of your luggage compartment. When 
you go uphill or start up fast at a traflRc 
light, it rolls to the back and touches the 
wiring of this automatic switch you installed. 
Months of that frayed the insulation, until 
ii week ago the can finally touched bare wire 
and short-circuited the current to the steel 
floor. You didn't buy a new can until today, 
when the same thing happened." 

"By golly, Mister," said Jackson admir- 
ingly. "Wait till my wife hears this. Why- 
why, it's her fault if I'm late tonight!" 

"So it is," Gus chuckled as he put in a 
new fuse. "You'd better tape up that wiring 
before you carry any more oil back there, 
if your wife insists you must." 

"No sir, I don't think I'll let her, if she 
tries," declared Jackson, with an odd light 
in his eyes. "For years I've been careful 
to do things like she wanted them. It isn't 
the first time they haven't turned out right." 

Gus closed the hood carefully. "You're 
all set now. Yes, I think you can say your 
wife's being extra careful about oil caused 
your grief." There was a meaningful twinkle 
in his eyes as he added: "That's not a bad 
thing to remember— being too careful can 
sometimes get you into trouble." 
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STUDIO COUCH doubles as 



Ji|" PLYWOOD DOOR PANEL 



' ALU STOCK IS V WHITE PINE 
UNLESS OTHERWISE NOTED 



MOLDED EDGE FOR TOP 
OF BACK SECTION AND 
• TOPS Of BOOKCASES 

TOPIS FLUSH WITH BACK,- 
OVERHANGS ^"ON 
OTHER THREE 
SIDES 




PIANO 
HINCe 



FUISH PULLS 



BOOKCASE END PROJECTS 
V PAST COUCH WHEN IN POSITION 



PLYWOOD 



BLOCKING FOR CASTORS IN 
FOUR CORNERS OF COUCH 



By HENRY R. DIAMOND 

FURNITURE to serve more than one need 
has become recognized as a necessity in 
this day of small houses and small apart- 
ments. This Studio couch, designed for use 
as a sofa and a bed, meets that requirement 




Pulled out from the bock, the couch makes a comfortably wide bed 
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in still Other ways. Its paneled back provides 
storage for even large objects, its ends are 
bookcases, and it has two drawers under its 
springs. A combination unit of this kind, pic- 
tured in color on page 120, can be a boon for 
families doubling up during the housing 
shortage or for the householder with no extra 
room for an overnight guest. 

Dimensions have been 
omitted from the drawing since, 
obviously, they must be suited 
to the couch at hand, which 
may be an ordinary studio couch 
with the legs sawed off or a 
full-size single box spring and 
matching mattress. When used 
as a sofa, the spring unit is 
partly under the overhang of 
the back, with width thus cut 
to that of the average sofa for 
greater comfort. At times it is 
to serve as a bed, it is pulled 
out into the room. Casters un- 
der the four comers will make 
handling easy; if the couch 
shows a tendency to roll out 
when someone leans against the 



back, a pair of concealed screw hooks will 
hold it in. The distance from the floor to the 
bottom of the overhang on the back should 
just allow the couch to slide in place. The 
length of the back is that of the couch plus 
the two bookcase depths. 

Storage space should be designed to fit 
needs, with the deep compart- 
ment large enough for a card 
table, game boards, and the 
like, and possibly even for fold- 
ing card-table chairs. Smaller 
things may be kept convenient- 
ly at hand in the overhanging 
bin, and writing materials and 
the like in the shallow drawers. 
Doors at both ends of the back 
unit and a hinged lid provide 
easy access to its contents. Pi- 
ano hinges set flush are ideal 
for long lids of the kind shown, 
but if they are not readily avail- 
able, four ordinary butt hinges 
may be found a satisfactory 
substitute. The lid may also be 
divided at the center and three 
hinges used on each section. A The ends hold 



treatment of this kind permits use of half as 
a shelf while the other half is raised. 

Materials required for construction are 
^" white pine and ii" plywood, some of 
which may be used in scrap sizes. Stain and 
varnish to blend with other furniture, and 
then wax to a satiny finish. 




books; the drawers and back, frequently used items. 
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What^s Your 



Have you pulled off a smart one lately? 
We will pay for each contribution ac- 
cepted for this page showing ingenious 
solutions of problems in the home, shop, 
garage, or camp. It doesn't matter if it's 
wacky— if it works. 
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HOT AIR travels both ways in my house via 
this furnace intercom. From down in my 
cellar workshop, I can talk to my wife any- 
where upstairs through a small hole in the 
furnace jacket. A screw-pivoted plate serves 
as a cover.— RussEL C. Reichard. 

LIKE MUSIC IN A DREAM, jangling alarms 
only sing me to sleep. My automatic getter- 
upper is another story. The alarm key trips 
a rat trap which frees a spring that yanks 
the covers off— leaving me nothing to dx) but 
get up.— Jack Skiles. 



IT'S PLANE COMMON SENSE to do two 

jobs at once. Having to chamfer two edges 
of several hundred 2" by 12" planks, I 
joined two 14" planes with C-clamps and 
an aluminum angle, and did the two edges 
at one time. Now it takes all my will power 
to keep away from my mahogany banisters 
and railings.— S. Fenster. 





TOOTH PASTE 



CAN'T BE BOTHERED putting caps back 
on toothpaste tubes? Neither could I, but 
this cap does it with no bother at all. A 
slight squeeze forces up the spring, and 
the paste comes oozing out. When pres- 
sure is removed, the gate slides back, 
cutting off the supply, sealing the tube, 
keeping the paste fresh.— Paul 2^calo. 
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A RAKISH COAST GUARD 
VESSEL OF 1818 



By Frederick Aeschbacher 
PART I 

WHEN Alexander Hamilton conceived a 
plan for a marine patrol service to as- 
sist in the enforcement of the nation's first 
revenue law, he wrote the opening page in 
the long and adventurous history of the 
United States Coast Guard. The Revenue 
Marine, as it was then called, was created by 
act of the first Congress, and approved by 
President Washington on August 4, 1790. 

Little is now known of the earliest ships 
built for the service, but in 1815 William 
Doughty, a naval constructor, designed three 
new classes of cutters. One of the smallest, 
commissioned in 1818, was a 31-ton craft 
measuring 48 '6" on deck, 14'9" beam, and 
5'0" depth of hold. With a large sail area in 



a topsail schooner rig, and fine hull lines, 
it evidently was a speedy craft. Its arma- 
ment consisted of one 18-lb. carronade. 

The evidence seems to indicate that the 
prototype of the scale model shown above 
was named Alert. Plans were drawn from 
The History of American Sailing Shij)s, by 
Howard I. Chapelle, published by W. W. 
Norton & Co. 

Since the original vessel was quite small, 
the comparatively large scale to which the 
model is built (Ji" equals 1') makes it pos- 
sible to work in considerable detail. The ab- 
sence of bulwarks and simplicity of rig will 
appeal to the beginner, the rakish appear- 
ance to the experienced craftsman. 

For the hull, use a piece of pine or other 
clear, straight-grained wood dressed to 2%" 
by SJs" by 12J4" to allow for final shaping. On 
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. Rigging numbers are shown In this 

profile, but are keyed to a list 
that will be printed next month. 
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4 ft 6 T A • 10 M 



one of the wider surfaces and from it all 
around the block, draw an exact centerline. 
At right angles to the centerline draw station 
lines 0 to 1 1 as in the illustration above. The 
contour at these stations is given on the 
facing page. 

Transfer a drawing of the half-breadth 
plan to the block to outhne the deck, making 
sure diat tiie center and station lines coin- 
cide. Draw the waterline all around the hull, 
5s" below the rail. Lay oflF the slope of the 
rabbet line, which represents the bottom of 
the hull proper, and saw o£F the waste, allow- 
ing a little extra for shaping. Redraw the 
centerline and two parallel lines 1/16" on 
each side of it along the bottom. This gives 
a flat surface to which the keel will be at- 
tached. With a square, replace the station 
lines. Finally, trace the actual-size contour 
templates shown on page 151 onto stiff card- 
board, marking on them the rabbet, water- 
line, and top of rail. From the hidl proper, 
scale up templates of the stem and stem. A 
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block may be screwed to the deck so that the 
screw holes will later be covered by the 
cabin trunk and main hatch, and the hull 
then clamped in a vise for shaping. 

Shave away the excess material from the 
middle to the ends. Try the templates from 
time to time. Leave the Js" flat on the bot- 
tom until the keel and stempost have been 
attadhed, and then shape it to the proper 
curve. 

From the hull profile, lay out the top of 
the rail, make a few shallow saw cuts, and 
chisel down to the deck. Alternatively the 
hull may first be carved to the deck line and 
the rail steamed to shape and glued on as a 
separate piece. It is /s" high and 3/32" 
thick. The deck camber, which is 3/32" in 
3 7/16" width, should be worked out before 
or during the carving of the rail. 

The actual wale was a couple of strakes of 
thicker planking just below the deck. A 
simple way to show it is to scribe a line 
1/32" deep the length of the hull %" below 
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the top of the rail, and then to cut back the 
hull from below up to the line on a shallow 
slope, removing a wedgelike chip 1/32" 
deep at the Hne and fairing into the hull be- 
low. Fair out the groove so formed at the 
counter and stem. 

Drill the holes for the masts next. With 
reference to the waterline, foremast and 
mainmast rake aft 77 deg. and 75 deg. re- 
spectively. Spot their centers carefully, and 
drill Jl" holes %!' deep. Stem, keel, and stern- 
post, all Js" thick, go on next; the first two are 
step-joined as shown in the profile. The 
hawse timbers, 3/32" thick, are set on the 
forward rail, and follow the curve of the hull 
in plan and profile. The /*" hawse holes are 
parallel to the hull centerline. 

A half plan of the taffrail is shown in the 
section view below. Carve it from Ya!' by 
13/16" by 2 5/16" pine, beveling the top 
and bottom and shaping it to fit the deck 
camber. Hollow the taffrail slightly, forward 
and aft, leaving a band around the edge at 
the back as shown in the photo below. Notch 



it to fit over the rail, and add fairing pieces. 

The hull is now almost complete. Sand it 
smooth, and you are ready to draw the deck- 
ing. With a hard, fine pencil, make a line M" 
inside the rail and parallel to it to represent 
the plank-sheer. Starting from the center- 
line, draw lines 3/32" apart the length of the 
deck. Do not overrun the plank-sheer lines. 

Coach paints, ground in japan, are good 
for finishing the model. Use black from the 
waterline up to, and including, the top of the 
rail. Everything below the waterline is 
painted brown. A sharp division between 
the colors can be obtained with the help of 
masking tape. Paint a red stripe 1/16" wide 
from the stem to the fairing piece below the 
taffrail. The top of the stripe is M" below 
the top of the rail. 

White paint is used for the inside of the 
rail, taffrail, and hawse timbers, and the 
deck is finished with two coats of clear var- 
nish thinned with turpentine. Details of fit- 
tings and rigging will be given in the con- 
cluding installment, next month. 
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THE WORKSHOP 
MAGIC BUILT 

I AMPS and cabinets made in the bam- 
j workshop of a Michigan country home 
look hke the product of any good craftsman 
—until you discover that the lamps can 
materialize from space and the cabinets 
cause^ pretty girls to vanish on command. 
For in this workshop Harry Blackstone con- 
structs the tricks that mystify his audiences. 

Blackstone, who got an early training as a 
magician while operating a lathe for a manu- 
facturer of magic tricks, makes his own 
apparatus. Using power and hand tools 
common to most well-equipped home work- 
shops, he builds cleverly hidden gimmicks 
to work all the magic art he displays to 
audiences. For trouble-free operation, parts 
must be made to close tolerances.— K. M. 

Dimensions of this cobinet must be exact to make 
the magician's assistant disappear on schedule. 





This table lamp, complete 
with bulb alight, appears 
mysteriously on an empty 
tray as Blackstone waves 
his hand — and his stage 
assistant pushes a button 
concealed on the tray. 



Apparatus constructed by 
Blackstone in his home 
workshop is used for the 
Hindu rope trick. A rope 
rises into the air and is 
climbed by a boy who sud- 
denly vanishes when the 
magician fires a pistol. 
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Built with simple butt joints, the chest is 
covered with quilting as a distinctive touch. 



from 

Cigar-Box Wood 

By CHARLES and BERTRAM BROWNOLD 

THIS little chest is made of any Js" stock 
such as cigar-box wood. The top, bottom, 
and two drawer guides measine 4/-*" bv 5", the 
sides 5" by b^", and the back 5" by 5?i". All 
three drawers are \%" deep, wide, and 5" 
long. Use small box nails, and sand the drawers 
until they slide easily. The quilted material 
with which the chest is covered is carried by 
many department stores. A fjuarter of a yard 
is enough for the job with a little left over 
for possible trial and error. 




ICut cardboard backing strips the same size as 
• the drawer fronts, cut the quilting a little 
large, and snip off the corners. Then fold over 
the edges and glue them to the backing strips. 



3 Use one long cardboard backing strip and one 
• piece of quilting for the two sides and top. 
In gluing, clamp one side first, draw the quilted 
strip over tightly, and clamp the second side. 



2 Apply a thin, even glue coat, put a quilted 
• strip in place, and clamp between two blocks. 
If any of the glue squeezes out, wipe it off with 
a damp cloth before it has a chance to set. 



4 A square, quilted backing strip may be glued^ 
• to the back under the weight of books. Drawer 
pulls are cheap hatpins cut short, inserted in 
drilled holes, and bent over on the inside. 
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ONE OF boyhood's traditional toys has 
come of age. Jim Gasque, North Caro- 
lina sportsman, has proved that the ordinary 
slingshot, when properly made and used, 
can be an adult weapon of deadly accuracy 
at distances up to 30'— a range sufiScient for 
stalking small game. He shoots regular 
No. 0 buckshot. 

His slingshots are made as shown, the 
dogwood forks being dried in a slow oven 



overnight after tying. Instead of inner-tube 
strips, he uses two rubber bands 1/16" 
thick, wide, and 7M" or 8" long. 

When shooting, he takes a stance Similar 
to that* in archery, body at right angles to 
the target, feet apart, and weight balanced 
on both feet. Holding the shot cup at the 
right eye, he stretches the rubber by ex- 
tending his left arm fully while aligning the 
target in the sights.— Tom Gushing. 





Beginning with a three-pronged 
dogwood fork, Jim Gasque makes 
a slingshot by drawing in both 
outer branches and tying them 
to the middle prong. When dry, 
the fork retains this U-shape and 
the center stem is cut off. 



Tied for drying, this dogwood 
fork eventually will become a 
part of the slingshot arsenal 
at the right. Two used targets 
with bull's-eyes the size of a 
quarter show the accuracy that 
is possible at ranges up to 30'. 




,Ci POPULAR 
134 SCIENCE 



Copyrighted material 




For target practice in the basement, 
a keg may be placed atop two chairs, 
as above. An old pillow inside keeps 
the shot from being deformed. 
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Toy Tractor Has 
jtetachable 



CONSTRUCTION of this little tractor and 
trailer can be what you choose to make 
it, a job on which you take great pains with 
each detail, or one that you casually com- 
plete in an evening or so of work. But 
whichever approach you use, it might be 
well to plan making several of the toys. 
They're extremely popular with youngsters. 

Except for a few screws, construction is 
wholly of wood, white pine and plywood in 
standard sizes. If the models are to have a 
lot of rough usage, it would be a good idea 
to make the wheels of maple. 

Begin by cutting to shape the parts of 
the tractor body, rounding oflF the upper 
comer and front of the top piece. After 
testing these parts for fit, cut grooves across 
the front of the engine section with a circular 



saw or handsaw to simulate a radiator. Also 
drill a Ji" hole a little left of center on the 
top for the exhaust stack. Assemble all body 
parts with glue and screws. 

Cut the fenders from pine or other soft- 
wood and the adjoining sidepieces from J*" 
plywood, using a jigsaw or handsaw. Sand 
all of these pieces before assembly, using a 
drum Sander for the underside of the 
fenders. After bradding and gluing each 
fender to its respective sidepiece, smooth the 
joint with a disk sander. 

Turn the lights and wheels. A flat file may 
be used for the crosswise grooves that simu- 
late treads in the rear tires, or a simple jig 
devised for cutting them on the circular saw. 

Construction details of the trailer are 
given in the drawing. How the toy appears 
when painted is shown in the color photo- 
graph on page 120.— H. R. Corry. 





Wading Pool for Back- Yard Use 

Hot summer days will make a back 
yard equipped with a wading pool a wel- 
come spot. The pool shown here is built 
around a standard 4' by 4' sheet of ^" 
waterproof plywood, which is dadoed into 
tJie sides, as shown in the detail at right, to 
serve as the bottom. Two 1" by 2" cleats 
help reinforce the bottom. 

A comer detail is also shown in a draw- 
ing, with dado joints that help make the 
box leakproof. Assemble the bottom, sides. 




Hot-Dog Roaster Bent of Wire 

Scraped coat-hanger wire doubled and 
shaped to have a ring at one end will hold 
wieners for roasting outdoors. Grind points, 
push them through the wieners, and slip 
the ring over a fresh-cut stake driven by 
the fire. The stake should be big enough 
to give the ring some purchase.— G. E. H. 




and legs with well-spaced nails and plenty 
of waterproof glue, and then glue and nail 
on the end seats. 

If wide, heavy-duty casters are used, the 
pool can be moved without difficulty on 
paved surfaces. However, small doughnut- 
type tires may be needed on lawns. A 1" hole 
bored in a comer of the plywood bottom 
and corked will serve as a drain. 

Paint with a good grade of waterproof 
enamel in bright, contrasting colors. A 
final coat of spar vamish will preserve the 
finish.— Harrison Neustadt. 

Reel from Typewriter Spool 

Mounted on a bamboo fishing pole 
with a small bolt through a drilled hole, a 
ribbon spool becomes a satisfactory reel. 
Drill out the center of the spool, if neces- 
sary. Use a wing nut so tension can be reg- 
ulated. Bolt a wood knob near the spool 
edge for a handle.— Harry F. Leeper. 
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MANY EXTRA LATHE JOBS are performed 
with a new universal power unit having in- 
terchangeable heads for milling, grinding, 
drilling, boring, and keyseating. The tool is 
shown at left above with a high-speed mill- 
ing and drilling head set up for radial drill- 



NEW TOOLS 




ing after a circular T-slot has been cut in the 
workpiece. At right, the milling unit end- 
mills a keyway in a shaft held between lathe 
centers. The new lathe accessory is a prod- 
uct of the Master Manufacturing Company, 
of Hutchinson, Kan. 



SOLDERLESS WIRING can be done quickly 
without experience with the aid of a tool 
used like pliers to cut and strip wire and to 

crimp on terminals. It 
is made by Aircraft- 
Marine Products, Inc., 
of Harrisburg, Pa., and 
is available in a kit 
that contains a num- 
ber of terminals in a 
variety of sizes and 
types for repairs and 
new wiring. Insula- 
tion-stripping holes 
along the handle 
shanks will fit several 
standard sizes of wire. 






A SPRAY OR STREAM is obtained with a 
change of nozzles on a new plastic-body oil 
can put on the market by the Midwest Pro- 
duction Machine Company, of Columbus, 
Ohio. A finger-operated pump provides an 
easily controlled way of delivering the lubri- 
cant. The transparent Tenite barrel givei 
visual evidence when the /2-pt. oil supply 
is running low. 




NEW PRECISION ACCESSORIES now make 
the Handee portable electric rotary tool 
adaptable for a variety of additional opera- 
tions. The Chicago Wheel & Manufacturing 
Co., maker of the Handee tool, announces a 
curved carving index, straightedge ruler, 
compass depth gauge, router shoe, molding 
shoe, and holding fixture. 
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Beamed Ceiling Built Up of Common Lumber and Wallboard 



In a period room where a beamed ceiling 
is required, the beams can be made up of 
%" white pine at great saving in both cost 
and weight. Such beams can be installed at 
any time in a finished house. It is often 
practical, however, to wait until the original 
plaster ceiling is in need of repair, for then 
the plaster and laths can be pulled down 
with little loss and wallboard or similar 



sheets substituted for them. This exposes 
the joists and permits laying out the beams 
so they can be easily nailed on with blocks 
in one of the two methods shown below. 

Arrange the wallboard so the beams will 
conceal the joints, as indicated. Both the 
pine beams and wallboard take any of a 
variety of finishes from paints and enamels 
to stains and varnish.— H. R. D. 



WAUBOARD CEILING 



2x6 BLOCKING LAG-SCREWED 
TO BOTTOM OF FLOOR JOISTS 




WHEN GIRDER OCCURS 
UNDER FLOOR JOIST 



WHEN GIRDER OCCURS 
BETWEEN FLOOR JOISTS 



METHODS OF FASTENING GIRDERS TO FLOOR JOISTS 
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modern living 



TOY ELECTRIC ORGANS with full, true 
tones are being made by the Electo\- Divi- 
sion of Electronic Laboratories, Inc., of 
Indianapolis. They look like portable type- 
writers, have key.s like a piano, and play 
and sound like a real organ. Though intro- 
duced as a toy, the new musical instru- 
ments will probably find favor with adults 
as well. 





AUTOMATIC FEEDING of a baby is taken 
care of with a bottle holder than can be 
himg on the crib or carriage. The holder, 
made of washable cloth, also helps keep 
the bottle warm. It is made by Heide Babe 
Products, of Chicago. 




THERMOSTATIC CONTROL for stove-top 
cooking on electric ranges is offered by the 
Proctor Electric Company, of Philadelphia, 
in a new electric heating unit shown in the 
photo at the left. The thermostat is marked 
with warming, boiling, and frying zones, 
and it may be set for tepid heat, simmer-' 
ing, slow or hard boiling, and any desired 
frying heat. If a saucepan boils dry and 
begins to overheat, current is turned down 
automatically, thus saving the food and the 
pot as well. 

The heating coil is embedded in a heat- 
conductive cement ring that can be wiped 
clean with a damp cloth. 





INSTANT STARTING is provided with a new 
fluorescent lamp being manufactured by 
Sylvania Electric Products, Inc., of Salem, 
Mass., for operation in a two-lamp compen- 
sated-ballast circuit. An invisible coating 
protects the lamp against humidity— a cause 
of bad starting. The photo shows an un- 
treated lamp, at top, covered by a film of 
water after spraxing and a treated lamp on 
which the water has collected only in a 
few isolated drops. 
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MARKET GOES TO HOUSEWIFE. This 
modern version of the old-time huckster 
who hawked his farm produce from door 
to door has been put in operation by Morton 



Salter in Los Angeles residential streets. 
The traveling grocery store is a converted 
bus with all the fittings of a busy, modem 
market, and follows a regular route. 



VENETIAN-BLIND CLEANING is speeded 
up by a new cleaning preparation made by 
Powers Products, of Chicago. The cleanser 
is a powder used dissolved in a quantity 
of water. One whisk with a cloth dampened 
in the solution, and a blind is clean. No 
rinsing is required. 




QUICK FREEZING in a portable dry-ice re- 
frigerator makes practical the bringing home 
of fish and game from extended outings and 
the carrying of refrigerated food and bev- 
erages on long motor trips. This deep 
freezer, known as the Porta-Freeze, weighs 
25 lb. empty and can be stored easily in 
a car trunk. 

The unit has a plastic outer casing and 
an interior of aluminum separated by 2" of 
insulation. SuflBcient dry ice for most re- 
quirements is stored in a compartment at- 
tached to the lid, and additional dry ice 
can be placed in the main compartment for 
extra-low temperatures. Regular ice takes 
care of normal refrigeration needs. The 
manufacturer is Calplasti Corp., of Los 
Angeles. 




NYLON TUMBLERS that can be dropped 
on cement or tile without breaking are 
being manufactured by Du Bois Plastic 
Products, Inc., of Buffalo, from the Du Pont 
plastic. They are now made in 8-oz. size 
and natural nylon ivory, are light in weight, 
and are heat resistant for hot drinks or 
sterilization. 
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Polydihedral Wing and Proper 
Balance Produce Long Flights 



EXCEPTIONALLY stable, this sleek little 
glider (shown in color on p. 120) has a 
very flat, moderately fast glide. If it encoun- 
ters a thermal or two, flights may last an 
astonishing time. Its best so far has been 
4 min., 20 sec. 

After the plans have been drawn to full 
size, glue together the pod blank, the boom 
block, and the two sidefaces, aligning and 
locating the pieces as indicated. Use hard 
balsa for- the boom, and medium for the pod 
and sidefaces. 

When the glue has dried, trace the out- 
line of the pod on the blank; then carve and 
sand the pod-boom assembly to shape, em- 
ploying the templates shown in the drawings. 
Begirming 4%" from the front, taper the 
boom to Js" by J»" at the tafl. Mortise the 
wing mount into the boom flush with the 
V-notch in which the polydihedral wing 



rests. Shape the fairing block in front of 
the wing after the wing is in place. 

The wing is built as one piece with a di- 
hedral of 1)2" at the twin ribs lA and 4" at 
the tip. The trailing edge is built up of four 
pieces, but 36" lengths are used for both the 
leading edge and spar. Set the ribs in 
notches 3/32" deep in the trailing edges of 
both the wing and elevator. Build the rud- 
der frame with twin horizontal braces as 
shown below and, with sandpaper, fair these 
into the leading and trailing edges. Shape 
both the fin and skid from Ys" balsa and 
hinge the fin with tin cemented into slits in 
both edges. Cover wing and tail surfaces 
with clear dope. Later apply pigmented 
dope to the entire glider. 

In the first test flights, add clay to the 
nose until a flat glide is obtained. Then ad- 
just the fin for a circle.— Jay T. Holmes. 



Attached with tin-plate hinges, the fin is adjustable for circular 
flight. Twin hoMzontal '/«" by Vs" members in the rudder are 
faired at both ends. Two hooks give a choice of towing angles. 
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HOOKING UP 




Powered by a I'/^-hp. gas engine, the 26" blade of 
Hugh James's machine spins at nearly 2,000 r.p.m. 
Suitable for weeds as well as a lawn, it won an 
Illinois contest for labor-saving gadgets. 



CONFRONTED with a big lawn and the 
ordinary muscle-power mower, prac- 
tically anyone is apt to begin dreaming up 
ways of making the job a little easier. Judg- 
ing from the results displayed on these pages, 
there must have been plenty of this kind of 
dreaming in the United States in the past 
few years. 

After publication of an article describing 
a power lawn mower that employed used 
razor blades (P.S.M., May '45, p. 197), a 
number of readers reported that they, too, 
had built their own power mowers or hooked 
up a means of power to existing machines. 
Here are a few of the best. 

Because few lawn mowers could be pur- 
chased during the war years, some home 
owners started from scratch, using whatever 
materials could be had. Three such entirely 
home-built mowers are illustrated. In each 
case, the builder employed blades whirling 
parallel to the ground at high speed, in- 
stead of the spiral knives of the traditional 
mower. Although developed independently, 
two of them (the one at the left and the 
one at the bottom of the following page) 
bear a remarkable resemblance. The first, 
however, is run by a gasoline engine while 



Many homemade lawn mowers trail an electric cord 
like a vacuum sweeper. Carl W. Thompson, Jr., of 
New Castle, Del., built this wood-frame machine. 



These two types of cutting blades have been used 
on the mower at the left. The builder says that 
the sheet-iron disk gives a good flywheel effect. 
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POWER to the HOME LAWN MOWER 





V. E. Todd removed the pawls, allowing the wheels 
to run free, and belted power to the cutter only. 



Bicycle sprockets and a gas engine were used by 
J. Greene Mackenzie for his power-propelled iob. 



the other is hmited in its field of operation by a heavy electric 
cord reaching to an outlet in the house or garage. 

Most of these examples of lawn-mower ingenuity use power 
only to drive the cutting blade, and the job of pushing the 
machine over the lawn remains. Only one, that at the upper 
right on this page, is fully powered. It does the work and you 
just tag along behind. 



John Macfie, of Garden City, Mich., reports that he mows "everything in 
sight" with this cutter. The 14" blade is spring steel, sharpened with 
a file, and carefully balanced to prevent it from vibrating. 
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Laying out and assembling waUs 



SECOND OF A SERIES 



Last month Mr, 
laying a slab 
complete the 



Love gove Instructions for 
floor. Succeeding articles 
building of a small house. 



By EDWIN M. LOVE 

ERECTION of the frame sides of a small 
building, such as a garage, workshop, 
or small house, can begin as soon as the 
concrete-slab floor has well set. Strip the 
forms from around the floor by driving 
back the stakes, pulling the nails, and pry- 
ing up the ends of the forms. 

Damage to the floor can be prevented by 
pulling the pieces upward and outward. 



Nailing an upper trimming header to a stud. Frames ore made flat on 
the floor with the bottom of the studs against the mudsill. Arrows, or 
"truth" marks, on the plate indicate studs framing headers. 




The wood can be salvaged for use in the 
building if it is scraped clean and piled 
neatly. To avoid the possibiUty of accident, 
remove the nails from all scraps and lumber 
regardless of re-use. 

Materials for the mudsills will vary ac- 
cording to the locality. Whether white pine, 
fir, hemlock, redwood, or other stock is 
commonly used in your section can be 
learned by asking a few questions around 
town. Often the wood is obtained impreg- 
nated to resist termites. Building laws 
should be consulted for any regulation cov- 
ering sills. If 3" by 4" stock is not speci- 
fied, two-by-fours will do. 

The mudsills form the lower plates for 
walls and partitions. Lay them on the floor 
in an order that allows 
them to be cut to advan- 
tage, and mark and bore 
them to receive the foun- 
dation bolts, as in Fig. 1. 
Wet the concrete floor and 
trowel on it a thin layer of 
cement mortar in which 
to bed the sills. Make up 
the mortar of 2 parts fine 
sand mixed with 1 part 
Portland cement. Add wa- 
ter to one small batch at 
a time— just enough to 
provide mortar for one 
length of sill. Check each 
sill for straightness and 
level with a straightedge 
as the work progresses, 
tightening the bolt nuts 
only enough to hold firm- 
ly. When all sills are in 
place, check also for 
straightness and square- 
ness on the floor, and 
finally tighten down the 
nuts. 

Build frames flat on the 
slab floor, as at left. Plates 
should be sized to uniform 
thickness and length. If 
studding or other lumber 
unsized for thickness is 
used, an uneven ceiling 
hne will result. The plates 
are laid on the sills to 
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LOWER TRIMMING HEADER FOR 
WINDOW AND ALL SIDE TRIMMERS 
NAILED IN AFTER FRAME IS RAISED 

OPENING DETAIL 
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Squaring a line on the sill for bolt holes. The dis- 
tance from the edge is taken from a guide string. 



Boring the sill for bolts. Note that the sill is blocked 
up to protect the bit as it goes through the wood. 



facilitate marking both the plates and sills 
for studs at the same time. Block up the 
plates, as in the photo on the facing page, 
to clear the ends of the bolts. Then align 
the end of the first plate with the starting 
comer and tack in place. 

Studs are usually spaced for convenience 
ir lathing or installing such lining materials 
as plasterboard. Starting from an inside 
corner, measure 48" to locate the center of 
a stud (Fig. 2), which places it where a 
lath or sheet will fit without cutting and 
also leaves half the thickness on which to 
nail the next piece. 

Mark both sides of this stud and space 
from it in both directions, using the tongue 
of the framing square as a distance gauge. 
When the end of a plate is approached, cut 
it off square for splicing on the center of 
a stud. Butt the next plate against it, tack 
it, and proceed as before. Place a stud in 
a corner at a partition and start anew, lay- 
ing out from the inside corner of the next 
room. Lay out the opposite wall in the same 
direction. Partitions are laid out in the 
same manner. 

When laying out door and window open- 
ings, make allowance for the net width, the 
thickness of the jambs, and an extra 1" to 
allow for plumbing in case side trimmers 



are nailed in out of plumb. Double-hung 
windows installed with sash weights in- 
stead of spring balances require additional 
width for weight pockets. 

Locate the openings by measuring to the 
centers and place the trimmers accordingly. 
The trimming headers must abut regular 
studs on both sides of the openings, and 
excessive spans can sometimes be reduced 
by shifting a door or window a few inches 
to one side. Indicate plainly on the top of 
the plate with arrows (called "truth" or 
'"witness" marks) which studs the trimming 
headers go between. 

The dimensions of headers must conform • 
to local building laws. Two two-by-fours 
spiked together and placed on edge are 
usually satisfactory for openings 4' or less 
in width. Cut a single two-by-four lower 
trimming header for each window. Stack 
the three headers in place on the plate, 
as in Fig. 3, and mark on their inner edges 
the positions of the side trimmers and the 
short studs known to carpenters as "crip- 
ples." How the pieces are marked is shown 
in Fig. 4. 

If a few studs are to be cut, use the 
pattern method. Lay several two-by-fours 
on saw horses and square the ends; then 
cut one to length, tack a block against one 




Marking studs on a plate shimmed to clear bolts. 
The 16" tongue of the square gauges stud spacing. 



end, and use it as a stop against the cut 
ends for marking the lengths. 

The miter-box method is better for cut- 
ting a considerable number of studs. Nail 
a piece of 1" by 6" stock to each edge of 
a 2" by 6" (or a two-by-four widened with 
an edge shim for clearance) and make a 
square cut through the sidepieces, as in 
Fig. 5. Measure the length of the stud on 
the side at your left, nail down a stop block, 
and add an aligning block on the edge. 

If the ends of the stock are not square, 
locate the miter box near the center on an 
18' piece, nail an aligning block near the 
right end, and then lay in a piece for a 
stud, square its end, and slide it to the 
left for cutting length. Fewer cuts are 
required when studs are sawed from 16' 
lengths rather than 8' pieces. 

The same miter box, with the stop block 
relocated, is used for cutting cripples, the 
lengths of which depend on various factors. 
Nail them to the upper headers with four 
4-d. nails in each cripple. 

To nail studs, lay the plates near the 
center of the floor with their marked edges 
up and place the upper headers. Be careful 
not to turn them end for end, a mistake 
that causes confusion. Lay studs between 
the sill and plates, choosing the straightest 




Cutting studs to length in a miter box. A stop 
block near the end sets the length automatically. 



to frame the openings. Take up 20-d. nails 
with the points toward the wrist and start 
them with single blows, two nails to a stud, 
in one length of plate. 

Lay each plate full length on the floor, 
if possible. If one end must lie on a sill, 
prop the other to correspond. The fingers 
can then be slipped under the edge to even 
it with a stud while nailing. 

There are several good ways to build 
comer posts. That shown in Fig. 2 is a 
"California comer" and consists of three 
studs with a solid inside comer and an out- 
side comer stud. Nail with 20-d. and 16-d. 
commons, as shown, spacing the nails 16" 
to 18" apart, and nail the comer to the 
plate to raise with the studs. 

When trimming headers have two or more 
cripples, they can be nailed to the plate and 
then to the framing studs without measur- 
ing down from the plate. But if carelessly 
assembled, a header may be out of level 
when the wall is raised. 

Obviously walls must be raised as nailed 
and in such an order that the plates will 
slip into place between plates already raised. 
If a plate is to project beyond one on a 
standing wall frarfie, that frame will have 
to be racked out of plumb temporarily to 
let it pass. 
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Wire solder wrapped around the 
finqer and adjusted as required 
will give your ring size. Such 
a guide is particularly helpful 
!f another person picks the ring. 



Weights placed !n pockets at the 
corners of a scarf or runner on 
top of furniture near a window 
or door will keep the ends from 
blowing up and becoming untidy. 



Candles in ordinary holders have 
a tendency to sag in hot weather.- 
Made from '/»" welding rod, the 
holder above prevents this. Pins 
in the upright support the candle. 



Earrings often have on annoying habit of becoming 
separated and jumbled together with the rest of the 
items in a jewel box. A narrow strip of wood placed 
across the end of the box provides a convenient spot 
fo hang each pair so that they will remain together. 




BOLT 



WOOD 
SCREWS 



LIGHT 
STRAP IRON 




Braces of light strap iron on a push broom lessen 
the chance that the handle will break off at 
the juncture. They also will make the broom more 
rigid. Drill and bend the braces as required and 
fasten them with a bolt and screws as indicated. 

An old typewriter-eraser brush, trimmed down with 
scissors until it is much stifFer, mokes a good 
shoe-polish applicator. The brush is especially 
useful for spreading polish of different colors, 
without smearing, on summertime two-tone shoes. 
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When linoleum curls up at the edge, apply glue to 
the underside, and then tack it down with a wood 
strip, spacing the brads about 6" apart. When the 
glue has dried, pull up the stick and remove the 
brads with pliers. The holes will not be noticed. 




APRON 



GROOVE LEG 



FLY TAPE 

Crawling insects such as ants sometimes come to 
a garbage can looking for a handout. They will be 
forced to look elsewhere, however, if you place 
your can on the stand above, for the fly tope will 
stop them. Its stickiness will last a long time. 




When painting a chair, table, or similar piece ol 
furniture, you can do a more satisfactory job by 
driving a large tack part way into the bottom of 
each leg. You then con paint to the bottom of each 
leg. If the paint runs a bit, it won't do any harm. 



A mailing tube with a screw cap 
provides a convenient means of 
storing checkers so they won't 
become lost. If you wish, the 
tube con be painted and labeled. 



Plywood cemented to the inside 
of a bread-box lid will serve 
as a handy cutting board. You 
also may find it convenient to 
store the knife inside the box. 



Attached midway between the top 
and bottom of a window, a second 
shade affords privacy when drawn 
and at the same time allows light 
to enter through the top panes. 




CRAFTSMEN AT WORK 




CARVING WOODEN HORSES from scraps of 2" yel- 
low pine is the spare-time hobby of Donald R. Nelson, 
of Hastings, Neb. The horses are about 10" long, and 
all are fitted with ornamental trappings. Riders are in 
the Western tradition, some with guns and guitars on 
slings. For trimmings, Nelson uses pieces of aluminum, 
kid gloves, horsehair, thread, wire, and pins. His tools 
for tlie most part are a jackknife, pliers, and a file. 




BOARDS ARE SAWED from logs 6" in di- 
ameter in a working model of a full-size 
sawmill built by the Philadelphia office of 
the U. S. Forest Service for demonstration 
purposes. Metal dogs no kirger than a little 
finger grip the wood firmly as slabs and 
boards are sawed. They are exact models of 
huge arms used on the West Coast for hold- 
ing and turning giant logs. The little saw- 
mill is operated by a 1-hp. electric motor 
and saws accurately to any desired size for 
showing young fosesters certain phases of 
"sawing for grade." 
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THIS MODEL TELESCOPE was made from 
bits of wood and scraps of brass to conform 
to the design of a large reflecting telescope. 
It has a 6" long tube assembly but no lenses, 
mirror cell, cap, setting circles, and a finder 
telescope. The model will revolve on both 
its polar and declination axes. Brass fittings 
that include %" of 3/32" brass rod repre- 
senting the finder help to give it an 
authentic look. Frank W. Dresser, of Phila- 
delphia, was the modelmaker. 




PLASTIC FOR A WAGON is unusual, but 
Donald R. Doremus, of East Rutherford, 
N. J., used it almost exclusively for this one 
that seats two children. Running gear and 
tongue are of clear plastic, and the body of 
gray plastic. 
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THREE-WAY KNIFE 



for the Fisherman 




By WILL THOMAS 

SAW teeth on one edge of this knife blade 
remove fish scales quickly, the cutting 
edge is keen and curved, and the hooked end 
is excellent for slitting skin and taking out 
fishhooks. The knife itself is made from a 
length of used power-hacksaw blade, and 
the handle from two pieces of plastic or 
hardwood. 

Select a blade that is hardened through- 
out, if possible, and grind on a coarse wheel 
( Fig. 1 ) to the shape shown in the drawing. 
Then giind the side rake off the teeth, as in 
Fig. 2, and shape the edge roughly. Next, 



grind the hook on the point. This can be 
done with a wheel mounted in the drill press, 
as shown in Fig. 3, or with a small hand 
grinder. Dip the blade in water frequently 
to prevent overheating during grinding. 

Wrap the blade part and heat the tang 
red and let it cool in air to anneal for drill- 
ing. If a soft-back blade is used, this will not 
be necessary, but the cutting edge of the 
blade will have to be hardened after the 
drilling. 

Assemble the handle and blade (Fig. 4), 
drill, countersink, and rivet. Shape the 
handle on sanding disks and polish on a buff- 
ing wheel. Then sharpen the cutting edge. 
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JEW SHOP IDEAS 




OILSTONE CHUCK. Holding a small tri- 
angular oilstone, this chuck makes it easy to 
use such a stone without cramping the fin- 
gers. It also saves waste by permitting the 
use of short ends of stones that ordinarily 
would be thrown away. 

The handle is 7/16" aluminum rod, ma- 
chined to shape, knurled, and threaded, as 
shown. It is next drilled all the way through 
with a 5/16" drill so the sharpening stone 



will slide through easily. Three evenly 
spaced 1/16" slots are then cut carefully in 
the threaded end with a small hacksaw to 
provide clamping action in the chuck. 

Turn the closer from aluminum and knurl 
it. Drill through with a 5/16" drill, counter- 
bore the portion to be tapped with a 25/64" 
drill having a 60-deg. point, and open up the 
back with a 7/16" drill. Tap the closer 
7/16"-20.-Frank McCarty. 



TAPS START SQUARE with the surface of 
the work when pushed through a guide like 
the one shown below. The base of the de- 
vice is made up from a steel disk bored to 
receive bushings. These are drilled an easy 
fit for various taps without undue play. 
Three cap screws in the base act as feet for 
accurate setting above chips, burrs, and 
irregular surfaces. 

The guide is clamped down or held by 
hand for the first few threads and then re- 
moved. Flats on the bushings assist removal 
in case of binding.— C. W. Woodson. 



>t.- 





NUT MANDREL. One problem that some- 
times arises when nuts are made up from bar 
stock is that the threads may not be accu- 
rately true with the face. While such in- 
accuracy is frequently unimportant, it is not 
desirable in applications where the nut is 
highly stressed, or where appearance is a 
factor. A simple nut mandrel, shown in the 
photo above, permits taking a light facing 
cut to true up the nut. Such mandrels are 
made of 4" lengths of Js" machine steel, cen- 
terdrilled, flattened on one end for the lathe 
dog, and threaded for a length of /»". Each 
should be stamped with the size of thread 
it bears.-C. W. W. 
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TURNING BRASS. A favorite of model- 
makers, instrument makers, and other fine 
craftsmen, brass requires lathe tools ground, 
as in Fig. 1, to have no rake, or even a slight 
negative rake. The special modelmaker's 
tools shown above, which will do several 
tricky jobs not easy with regular tools, should 
all be ground to zero top rake, and like 
other brass-turning tools should be set at 
exact center height. 

Figure 2 shows a cutter for forming hand- 
wheels, gauges, and other work with a re- 
cessed face. Time is saved by shaping both 
ends of several pieces of stock with this, 



and then changing to the cutting-oflF tool. 
A cutting-oflF tool that can also be used far 
plain turning is shown in Fig. 3. The trick 
in cutting off is to start a chip and stay 
with it until the cut is completed. 

A fillet to the left and a shoulder at the 
opposite side can be obtained with a cutter 
like that in Fig. 4. Reversing the design will 
make a right-hand tool. Fine grooves to rep- 
resent a joint, gasket connection, ribs, or 
flanges can be turned with the tool in Fig. 5. 
The cutter in Fig. 6 works close to the chuck 
without danger. A bo.\ for cutters is shown 
in Fig. 7.— Herbert Pfister. 




DRILL-PRESS SAFETY prohibits holding the 
work by hand, since injury to the fingers is 
a real possibility if the drill grabs. Designed 
for small flat parts that don't fit handily in 
a drill-press vise, the clamp at the left is 
made from two pieces of cold-rolled flat 

stock. Two hollow-head 
screws at the end are 
adjusted to fit the work, 
and then the thumb- 
screw, which threads 
into the small top plate 
but simply bears against 
the long lower one, is 
turned to clamp or re- 
lease it. 




1.-. 
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Cylinder, Piston, and Connecting Rod 

FOR YOUR HIGH-SPEED GAS ENGINE 



PART II 
By J. C. MAGEE 

DESIGNED for assembly without gas- 
kets, this httle engine has few intrin- 
sically critical dimensions, though it does 
call for painstaking work to produce gastight 
fits between mating parts. But if the cylin- 
der is bored a thousandth or so oversize, 
it is only necessary to make corrections in 
the piston and ring so clearance and fit are 
not changed (see P.S.M., June '46, p. 146). 

Care must be taken, however, to get a 
good radius of not less than 1/16" at 
the base of the spark-plug boss to avoid 
weakening the cylinder head. Also, 
since the outside diameter afiFects the 
cylinder-wall thickness, this should not 
be less than 1 3/32" at any point, nor 
should any fin groove be deeper than 
\" for the same reason. 

Parting in of the fins is done with a 
well-sharpened parting tool .071" wide. 
In spacing the fins, the lathe compound 
is set exactly parallel to the ways. The 
parting tool is next set so it just touches 
the cylinder face, the lathe carriage 
locked, and the compound-rest collar set 
at zero. Then the tool is backed off with 
the cross feed and advanced .101" with 
the compound feed for cutting the first 
groove. This leaves the fin .030" wide. 
Repeat for each groove. 



For proper depth, the tool is set just 
touching the IJs" diameter of the work, the 
cross-feed collar set at zero, the tool ad- 
vanced .250", and a stop clamped to the 
cross-feed slide. Plenty of cutting fluid 
should always be used when parting. 

Note that the depth of the cylinder bore 
is measured from the lower face of the 
flange. Set the tool so it just touches the 
flange and lock the carriage stop with a 
2.000" spacer intervening to get proper 
depth. 

Use a good layout fluid and mark off the 
exhaust and by-pass ports and the by-pass 





ROAD TEST in an experimental 
racing-car chassis. The engine 
shown, an earlier one built by 
Mr. Magee, only turned up to a 
free speed of 8,000 r.p.m. but 
pushed the car at 65 m.p.h. The 
engine described in the accom- 
panying article has run free at 
13,500 r.p.m., and Mr. Magee 
believes it will drive a racing 
car at better than 85 m.p.h. 
The new engine has a 20 per- 
cent greater piston area. 
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SECTION A-A 



PART 12, CYLINDER 

1. Face the stock to 2 21/64'' in length and 
rough-turn it to 1 21/32* in diameter. 

2. Drill a 54" hole straight through in the lathe, 
and drill a fi" hole 2^" deep, measured from the 
point of the drill. 

3. Turn the work around and chuck with IH" 
extending from the jaws. Bore the hole to .330* 
and tap with a fi''-24 tap for the tpaxk plug. Turn 
a H* diameter spark-plug boss long, using a 
tool with a 1/16" radius. 

4. Turn the fin section to 1 ^" diameter, and part 
in the fins to a depth of $4". 

5. Rechuck carefully on the fins so the piece will 
run true, and turn the 1 1/16" length between the 
last fin and the flange down to 1 3/32" diameter. 
Turn the flange to lii" diameter and turn the l^i" 
diameter shoulder Ji* long. The flange should be 



SIUVEQ-SOLDER 
CHAMBER TO 
CVUNDEQ 



5/64" thick after turning at this stage of the work. 

6. Bore the cylinder to 31/32" in diameter for a 
depth of 2* from the flange. 

7. Lay out the exhaust and by-pass ports and 
the H" slot in the flange. Drill and file to size. 

&. Remove all burrs and sharp edges. 

PART 13, BY<^ASS CHAMBER 

1. Form sheet stock over a forming block and file 
or machine to fit the cylinder snugly. The outer 
radius should be 1/16* less than that of the flange 
when fitted. Use only steel for the chamber. 

PART 14, BRAZING ASSEMBLY 

I. Assemble part 13 on part 12 so it will cover 
the three by-pass ports and the flange slot. Silver- 
solder carefully around the edges, using just enough 
solder to make the chamber airtight. 



slot. An index plate or a 180-tooth gear 
mounted behind the chuck will determine 
the degrees (see P.S.M., Oct. '44, p. 185). 
The center of the by-pass slot is on a line 
with that of the middle by-pass port. Use 
a height gauge if available or surface 
gauge to determine the port heights. Scribe 
the slot arc as a radius from the center of 
a plug put temporarily in the cyUnder, or 
else scribe with a pointed tool while the 
cylinder is still chucked in the lathe. 

So long as each group of ports is properly 
located in respect to the other, the width of 
the ports is not critical. The total of the 
three by-pass ports should not exceed, how- 
evWt the width of the by-pass chamber. 



Locate the ports from the cylinder flange 
so they \^1 be in proper position when 
assembled. This can be done by supporting 
the flange on two blocks of known height, 
say W, set up on a surface plate and adding 
X'' to the desired dimensions. A surface 
gauge may be used if no other more accu- 
rate lay-out device is available. 

The 1.093" diameter of the cyhnder fits 
the 1.094'' bore of the crankcase (part 1), 
and clearance up to .001" may be allowed. 
A snug fit is insurance against leakage^ The 
.004" clearance in the fit of the flange ia 
the crankcase is not critical. 

In boring the cylinder, it is well to exam- 
ine the first few cuts to see that the tool 

JULY m 
\f46 Iff 



Copyrighted material 



WORK SHEET NUMBER FIVE 




30* CHAM PER 
.DEEP 



No. DRILL (.152) 
^ HOLES EQUALLY SPACED 




TO TOP OF BORE 



PART 15, CYLINDER (FINISH TURN) 

1. Chuck the assembled cylinder carefully and 
lightly on the fins so it runs true. 

2. Turn the 1.093" diameter and face the flange 
to 1.062" from the top of the exhaust ports. Turn 
the flange to 1.S90" diameter and face the cylinder 
end to leave the 7/64" shoulder. 

3. Bore the cylinder to a fine, smooth finish, al- 
lowing .0003" to .0005" for lapping. Locate the 
2.000" depth from the lower face of the flange. Use 
a 1/32" radius boring tool. Turn the 30-deg. 
chamfer. 

4. Lay out and drill the four flange holes. 

5. Mill or file the two flats to the IH" dimension. 

6. File out the flange slot nearly flush with the 
1.093" diameter, taking care not to mark or score 
this diameter or the cylinder seat. 

7. Remove all burrs and sharp edges, including 




After turning operations have been completed 
and the cylinder finish-bored, the bore is lapped 
to 1.000" diameter and a smooth finish. Here a 
lap is chucked in the lathe and revolved slowly. 

those on the ports in the cylinder, before lapping. 

8. Lap the bore to size. 

9. Clean thoroughly to remove all traces of 
lapping compound. 




To face the flange, set o 
sharp-nosed tool touching 
the top edge of one port, 
lock the carriage stop, 
and use a 1.062" spacer. 



For boring accurately to 
depth, set the tool so it 
just touches the bottom 
of the flange. Set and 
lock the carriage stop with 
a 2.000" spacer between. 



The two flange flats are 
milled or filed. They can 
be laid out by assembling 
the cylinder and crankcase 
with screws and scribing 
the crankcase width. 




is properly sharpened and set to produce 
a fine, smooth finish. The easiest way to 
get l^e correct bore is to turn down a piece 
of scrap stock to .9995", which allows for 
lapping to 1.000", and use it as a plug 
gauge to check when boring. Be sure to 
use the 2.000" spacer with the carriage stop 
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so the bore won't go too deep. Take care 
after finish-boring so as not to distort the 
cylinder in clamping or other operations. 

Use a lead lap or one made of brass and 
solder. Chuck a length of 1" diameter brass 
in the lathe and turn it down to 31/32" for 
about 2)2" from the end. [Turn the page.] 
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PART 16, PISTON 



PART 17, PISTON RING 



1. Chuck the stock with IH" extending from 
the jaws. Rough-turn to 1 1/32" diameter. 

2. Face the end, rough-drill and bore the 11/16" 
diameter 15/16" deep. Bore the lS/16" diameter 
to a depth of 15/32". 

3. Part in the .094" ring groove, and part off the 
piece 1 3/32" long. 

4. Rechuck lightly. Face to a length of 1.062". 

5. Set up on an angle plate, and drill and bore the 
.250" piston-pin hole. 

6. Lay out the exhaust chamfer and the by -pass 
radius, and machine and file them. 

7. End-mill inside the piston. 

8. Lay out two 3/16" by slots. Drill and 
file. 

9. Mount the piston on a stub arbor that is .a 
snug fit for the 11/16" and 15/16" diameters, and 
turn the .997" diameter to size. 

10. Remove all burrs and sharp edges. 



1. Chuck, bore to .935", turn to 1.055", and part 
off. Make several extra rings. 

2. Grind to a width of .094". 

3. Mill or saw the .040" slot. 

4. Mount on the piston-ring arbor shown on page 
181 and turn the outside to 1.000" diameter. 

5. Polish the sides to fit the ring groove in part 
16, remove burrs, and check for .005" clearance 
with the ring in the cylinder. File if the clearance 
is insufficient. 

PART 18, PISTON PIN 

1. Chuck the stock, drill the Xo. 24 hole, and 
turn and polish to a diameter of .2 50". 

2. Bore a .187" diameter 3/32" deep in each end. 

PART 19, PISTON-PIN CAPS 

1. Turn and part off. 

PART 20, PISTON-PIN ASSEMBLY 

1. Press the caps into the ends of the piston pin 
and file or turn ^-S" radiuses on the ends. The over- 
all length must not e.xceed 31/32". 




A 5/16" end mill ground 
inio a radius cutter is 
used for end-milling the 
by-pass radius (left). 

Finish-turning is done 
with the piston pressed 
on a stub arbor turned 
to fit its two bores. 

Rings may be parted off 
close to size (left) and 
polished on fine emery. 

At right, using a feeler 
gauge to check the ring 
for .005" end clearance 
In the cylinder. 
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PART 21, CONNECTING ROD 



1. Cut two pieces of stock, one 2%" long and 
the other 5/16" long. Machine the ends square, 
tin them, and sweat the two pieces together. 

2. Lay out, as shown in the drawing. 

3. Drill two No. 44 holes y^" deep in the end. 

4. Saw and file the outside contour to size. Holes 
for the radiuses may be drilled if similar stock is 
clamped on the side where needed. 

5. Prick-punch both parts so they will always be 
assembled in the same position. 

6. Unsolder the parts and clean the tinned sur- 
faces off with fine emery. 

7. Tap the bearing-cap holes with a 4-40 tap. 

8. Drill and counterbore the No. 32 holes in the 
connecting rod, as shown. 



9. .\ssemble the cap and rod with two 4-40 socket- 
head cap screws 7/32" long, mount on the faceplate, 
and bore the .37 5" and .250" diameter holes. 

10. Mount the crank end ori"a short arbor, face 
the boss to .370" thickness, and chamfer the yi" 
shoulder. Then face carefully with light cuts to the 
7/52" thickness halfway up the rod. 

11. Mount the piston end on a stub arbor, face 
and chamfer both ^ides also to a 7/32" thickness, 
and face the remainder of the rod. 

12. Lay out and drill six holes to lighten. 

13. End-mill the H-section, leaving a 3/32" web. 

14. Lay out and drill the three oil holes in the 
connecting rod and the oil hole in the cap. 

15. Cut oil groo%es in the rod and cap. 

16. Remove all burrs and sharp edges. 




Facing fhe boss and connecting-rod thickness !n 
the lathe (left). One end of the rod is mounted 
on an arbor and then the other. At right, the 
H-section web is end-milled to size. 



Oil grooves can be cut !n the bearing cap with a 
hand grinder and small cutter, as at left above. 
Lay out and prick-punch for the two oil holes and 
clamp the rod at 18 deg. for drilling them. 



Remove it and apply a film of solder to the 
turned portion while rotating it slowly over 
a gas flame, using just enough heat to make 
the solder stick without running to one side. 
When an even film of solder is obtained, 
rechuck the bar, turn the soldered portion 
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down to .999", and face oflF the end so the 
lap will reach to the far end of the cylinder. 
Then on the lapping surface apply a fine, 
even coat of No. 400 flour emery and light 
oil. Lap by running the lathe at slow speed 
and sliding the cylinder back and forth. 
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It is not necessary to bring the bore to 
exactly 1.000'', for the pistcm and ring can 

be turned to correspond, but a true, smooth 
surface is important. If the lap wears down 
before the job has been completed, it can 
be resoldered and re-turned. All the com- 
pound must be removed by repeated wash- 
ings when the work is finished. 

Cut the piston-ring groove in the piston 
witii a sharp parting tool .094" wide. Feed 
the cross slide in .0485" after touching the 
outside diameter with the tool and setting 
the graduated collar at zero. The comers 
must be shaip, sides straight and smooth. 

Bore the piston-pin hole with the piston 
clamped to an accurately square angle plate, 
which in turn is clamped to the lathe face- 
plate witfi its inside face .625" £rom die 
center of the spindle. Check the setting 
with scrap stock, boring a .250" hole and 
setting the cross-feed collar at zero after 
die last sizing cut. A .250" dowel pin is 
a good gauge. 

Extend a .250" dowel pin through the 
piston-pin hole and locate from it to lay out 
the ^aust chamfer and by-pass radius on 
the piston head. Then stand the piston on 
its head and mark off the Js" depth. In end- 
milling inside the piston to lighten it, be 
careful not to cut closer than 1/32" from 
the piston-pin holes, leaving the bosses there 
to support the pin. Locate the slots from 
the holes so they will be centered. 

The stub arbor on which the piston is 
finish-turned must be a snug fit for the 
15/16" diameter, and must have a shoulder 
to hold the piston square. Turn the piston 



to a smooth finish that fits the cyhnder witih 
a dearance of .003". 

If a grinder is not available, the piston 
rings can be parted off close to size and 
poUshed down to .094" with fine emery 
doth laid on a flat sur&ce. 

Sweating the two parts of the connecting 
rod together helps in ahgning the two screw 
holes, which must be laid out accuratdy 
and drilled square with each other and with 
the sides of the block. Keep matching sur- 
faces flat and square when polishing oflF the 
tin after unsoldering. Counterboring re- 
quires care and a fine feed because 
the cut starts on a sloping surface. The 
counterbore shown below should be tried 
first on scrap stock. 

A flat auxiliary plate may be needed 
under the rod for support over the faceplate 
when the holes are bored in the crank and 
piston ends. If toolmaker's blocks are avail- 
able, they help in obtaining tfie 1.875" 
dimoision between centers. However, an 
error up to .005" should not cause trouble. 
Bore the crank-end hole accurately; the 
odier a free but not loose fit on the piston 
pin. A little oil in the bores when they are 
mounted on the arbor will prevent scoring. 

When the piston and rod are assembled 
with die piston pin, the distance from the 
center of the crank-end hole to the extreme 
top of the piston should be 2.309" to 2.312". 
If it is less, hope for the best or make a new 
part. Should it be greater, take a cut off die 
top of the piston and correct the exhaust 
chamfer and by-pass depths to maintain 
proper port action. 
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Photographer and pilot must work as 
a team to obtain successful photos. 



By CHARLES SMITH 

WHILE shooting pictures from a 
plane, you can forget some of the 
factors that must be kept constantly 
in mind in ordinary photography. For in- 
stance, focus. In the air, you set your cam- 
era at infinity— and leave it there. If you 
• go so close that your subject is not in focus^ 
you're flying too low, brother! 

Neither do you have the problem of ar- 
ranging lights for the best effect. You just 
fly around the subject until you find what 
you want. Exposures remain rather con- 
stant, too, for on a single trip light condi- 
tions seldom have time to change much. 

Everything c;gnsidered, successful aerial 
photography depends to a large extent on 
whether you and your pilot select the right 
angle and put the plane there. I have often 
observed how frequently two aerial pho- 
tographers, operating several years apart, 
will shoot a building from the same angle 
and come back with almost identical nega- 
tives. For that reason, it is a good idea to 
try for an unusual angle along with the 
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THRILLS AND NEW ANGLES 

standard views that every other photogra- 
pher may bring back. 

Other points to remember: emphasize 
cross lighting to show structural details, 
shoot straight down on the subject to show 
the ground layout, and overprint surround- 
ing objects to make the subject stand out 
strongly. 

Photographs can be taken from practically 
any plane. My preference is a high-wing 
ship, particularly when I am working with- 
out a pilot, for it does not have to be banked 
steeply to keep from shooting the wing. 
However, with a competent pilot I have had 
good results from the rear cockpit of a 
Fairchild 19 Primary Trainer. Some aerial 
photographers seem to like planes modeled 
along the lines of the Culver Cadet, but you 
have to bank rather steeply and it is not 
easy to shoot in this position with the plane 
throttled back. 

Photographs can be made from any hole 
large enough to poke out the lens and view 
finder. From a small opening, however, the 
plane must be put in exactly the right posi- 
tion, for you have no room to swing the 



Copyrighted material 



t 



camera around to find the subject. The 
more room, therefore, the better. 

With the Cub Trainer you can open the 
door and grab a shot ahead of the strut and 
tl»en another after the strut passes over the 
subject. With such side-by-side coupes as 
the Taylorcraft or Aeronca, I have fre- 
quently removed the window and carried 
along a piece of plastic in case it should be- 
come too cold. Some other planes have 
windows that pull down fully, allowing suflB- 
cient camera room. 

Generally speaking, unless you have a 
long distance to travel, a slow ship is best. 
Fast planes just increase the speed with 
which your subject goes past the view 
finder, lessening the possibility of sharp neg- 
atives. You also have less time to compose 
your shots. 

Photographers sometimes tell dramatic 
tales of hanging out of a plane to shoot pic- 
tures, but such a practice is almost never 
necessary. In the first place, the slip stream 



will cause the camera to vibrate and move 
enough to blur almost every shot. In the 
second place, the shp stream may tear the 
bellows if your camera has one. 

Try to work with a pilot who is interested 
in what you are doing and talk it over with 
him before you take off. Most experienced 
pilots have flown photographers on several 
occasions. 

If you travel on a commercial air liner, 
do not overlook the possibilities of pictures. 
Take your camera along and try to get a 
seat well in front of the wing or behind it. 
It you are in doubt about the best spot, the 
stewardess probably will help you. 

The kind of camera you use in aerial pho- 
tography is not particularly important, 
though of course a long-focus lens is a help. 
It's a good plan to use a minimum shutter 
speed of 1/100 sec. and higher speeds 
whenever you can. I try to shoot at 1/400 
sec. or faster, but I get good results at 
1/200 sec. when conditions make it neces- 



Cainera to a Plane 

ON PHOTOGRAPHY AWAIT AIRBORNE CAMERA FANS 

Exposures must be fast. Snapped from 1,000' at 1/500 sec, this view of a football game has fine detail. 





This dredge was snapped from 800' with a 135-mm. 
lens and a Contax camera at 1/500 sec. and f 5/6. 




sary. Close the aperture down as many 
stops as you can. 

Panchromatic film is essential to good air 
views, for green grass and trees will show 
little detail on an ortho film. For low-alti- 
tude work, filters will give your negatives a 
little extra snap, but the days that are dull 
enough to need this extra sparkle will also 
be dull enough to require the speed you 
must sacrifice for the filters. Aerial haze 
generally begins at about 100' but it is not 
usually serious at low altitudes. 

Vibration of the camera is perhaps the 
greatest single cause of failure in aerial 
photography. Vibrations are imparted to 
the entire plane by the engine. Although 
slight, these are so fast that no shutter speed 
will overcome them. In shooting a picture, 
the trick is to keep the upper part of your 
body and the camera from touching the 
plane. This allows the lower part of the 
body to absorb vibration before it gets to 
the camera. You will soon learn to hold 
steady without bracing yourself. 

Should the air be bumpy, you can ask 
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your pilot to throttle down after he gets the 
plane in the position you want it. And it 
will help if he pulls the nose up a little to 
lose forward speed. He will have to be the 
judge of how close he wants to approach 
a stall. That probably will depend on how 
high he is. 

Because of the large number of exposures 
that you can make in a short time, a 35-mm. 
camera is fine for aerial photography. Roll- 
film cameras of all kinds also are handy. 
Film packs are more satisfactory than 
holders when cut film is used, for the film 
is much easier to change. You will quickly 
find out what I mean if you are alone in a 
plane on a rough day trying to handle the 
plane with one hand and change holders 
with the other. 

A precaution that I strongly recommend 
is to fasten your camera securely to the 
plane with a cord or strap. If the camera 
should be unexpectedly caught in the slip 
stream, you might otherwise lose it. 

Darkroom work for aerial photography 
is not difficult. I aim for a httle more than 
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normal contrast, but some photographers 
want it slightly less than normal. This is 

chiefly a matter of taste, but in some cases 
the purpose for which the photographs 
are intended may have a bearing. Addi- 
tional contrast usually will make your 
photographs more catchy to the eye, but 
this will result in the loss of detail in the 
extremes of dark and light areas. 

In aerial as in other types of photography 
ycu will be wise to set up some standards 
for yourself right at the beginning, and to 
destroy those negati\'es and prints that do 
not come up to par. There always will be 
times when the plane hits a bump at the 
same instant you squeeze the shutter, blur- 
ring the entire negative, 
but these occasions will 
get farther and farther 
apart as you keep click- 
ing away. 

During the war, the 
value of aerial photo- 
graphs was obvious. 
There are many peace- 
time uses for air views, 
too, and you will find 
that many individuals 
and business concerns 
will be glad to buy the 
photos you can provide. 
Real-estate dealers use 



them to show clients their prospective homes 
in relation to the surrounding neighborhood. 

Municipahties find them useful in city plan- 
ning. Educational institutions and indus- 
tries employ them for advertising purposes. 
Almost any householder would like an air 
view of his home. 

No matter where you live, there still are 
a lot of good pictures in the air, just wait- 
ing for someone to take them. Besides build- 
ing up a pleasing file of pictures, you will 
see, from your magic carpet, scenes of 
almost breathtaking beauty. 

So, if you are a photographer and like 
to fly, you can do both and have a lot of 
fun— as well as make it pay. 





Cross lighting j;e- 
veals the structural 
details of the build- 
ing above. Such a 
photo is often useful 
to an architect. 



Industrial plants with 
smoking chimneys 
make dramatic sub- 
jects for aerial pic- 
tures. They always 
are in demand. 
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A TILTING STAND for a slide projector is a 
great help in centering the image on the 
screen. One can be made, as shown above, 
from 1/16" sheet steel or brass. After 
cutting out the base and tilting tray or table, 
bend them to shape with a mallet over 
hardwood blocks Drill and tap the indi- 



cated holes, and file square part of the head 
of a }*" machine screw to fit a matching 
hole in one side of the table. Also tap the 
brass insert in a radio knob for the machine 
screw. Assemble as shown, and screw or 
otherwise fasten the projector to the tilting 
table.— Karl Haller. 



ENAMEL MARKINGS that have flaked off a ther- 
mometer can be restored by coating with the acidproof 
black paint sold in photo stores. After a minute or so, 
wipe with a cloth dampened with turpentine. Paint 
will remain in the markings.— Will Thomas. 




TWO-FRAME LENGTHS of 35-mm. film, held flat in 
this glassless negative holder, can be handled without 
difficulty in your enlarger. The deep notch in the 
upper piece lets you hold the negative securely in 
place while the holder is assembled. Scrap 16-gauge 
aluminum, carefully filed to size, serves as material. 
The locating pins are 3/32" rivets, upset just enough 
to stay in place. Swivel pins act as clamps.— J. M. K. 





CELLULOSE TAPE placed 
across the shutter-lever 
slot in a box camera, as 
above, will prevent the 
shutter from being tripped 
accidentally and spoiling 
film. When the camera is 
to be used, remove the 
tape. After the picture 
has been taken, replace 
the tape to prevent fur- 
ther shutter action. Tape 
of the reusable type will 
be most convenient for this 
\ purpose.— J. K., Jr. 
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LIGHT WHERE YOU WANT IT and from 
the angle you want it often is a photo prob- 
lem. One solution is to adapt flexible goose- 
necks from desk lamps to the stands at hand. 
Since most goosenecks have a Js" pipe 
thread at one end, they can be attached to 
the center rod of the stand with a tee and 
street elbow. This allows the outfit to be 
collapsed for portability. Flood or flash 
bulbs may be used in the brass socket of 
the gooseneck with any type of reflector that 
you may need.— Ivan Grosvenor. 
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KINKED CABLE RELEASES may be saved 
with the repairs illustrated above. Wind 
friction tape over the kinked area (Fig. 1) 
and strengthen with black silk thread 
lashed over the tape, securing the start- 
ing end with the first turns of the thread 
( Fig. 2 ) . Bind the final end with a separate 
loop of thread (Fig. 3). Finish the job with 
a coat of black wax shoe polish.— G. E. H. 



AN ELECTROFLASH UNIT announced by 
the Wabash Corporation, Brooklyn, N. Y., 
produces 10,000 flashes with a single re- 
peating bulb. Operating from any 115-volt 
A.C. line, the 21-lb. unit consists of a power 
pack, flash gun, and a bulb having an ef- 
fective flash duration of 1/5,000 sec. This 
blue-white flash approximates daylight and 
has a Kelvin temperature value suitable for 
daylight color film. Within 7 sec. after each 
flash, the unit automatically recharges 
itself and is ready for use again. 





LIGHT AND STURDY, a dural 
table-top tripod introduced by 
the Tikern Corporation, of New 
York City, is marketed under the 
trade name of "Ped-A-Still." It 
weighs 6 oz. and stands 12%" high. 



LIGHT-TIGHT VENTS permit this 
daylight sheet-film tank to be 
emptied or filled in 32 sec. It can 
be used in bright light after being 
loaded in darkness or under a 
safelight. Price Industries Corp., 
of New York City, manufactures 
the tank. 
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Listen in on 
the hams with this 




By Clinton Clark 



TEN-METER phone reception and trans- 
mission have long been popular with 
radio hams because this channel is good for 
both long-distance and local communication. 
When the end of the war made it possible 
for communications authorities to turn on the 
green light, amateurs all over the world re- 
opened ten-meter transmitters, and lost little 
time in contacting old friendsj far and near. 

If you tune in tonight, there's a good 
chance that you can pick up Algeria, Eng- 
land, or the Philippines. Yes— you can tune 
in tonight, for this receiver, reduced to bare 
essentials, will take very little of your time to 
build. It is intended to open the door of a 
fascinating spectrum to the beginner, and 
invites experimentation on other short-wave 
bands through the use of easily made, inter- 
changeable coils. 

First step in construction is the base 
which, in this case, is a 2i" by 7" by 7" pine 
board, sanded and coated with clear varnish. 
Details of the condenser-tubc-coil assembly 
are not critical, but the layout illustrated in 
the photographs is suggested because it al- 
lows for short connections. Low-loss insula- 
tion and direct wiring are very important 
in all high-frequency circuits. 

The tube upright is a 2)'z" by 4" strip of 
composition board. Bore a VA" hole to take a 
five-prgng ceramic tube socket. Another 
piece of composition board, 3" by S/i", is 
used as an upright for the coil-and-condenser 
assembly. In the center of this panel mount 
a midget 15-mmfd. tuning condenser. Bolt a 
/s" strip of bakelite or other low-loss material 
to the edge of the upright, and drill three 
holes for tip jacks. When fastened into 
place, these jacks form a socket for the coil 
ends and tap. 

Arrange the two uprights at a 90-deg. 
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Fewer than a dozen electrical parts went 
into this short-wave receiver. It takes very 
little space, although no special attempt 
was mode to keep it connpact. 



Skip-distance effects ore very marked 
on the lO-me'fer band. Don't be sur- 
prised if your set pulls in stations 
5,000 miles away more readily than 
those only 500 miles from you. 




angle to each other by screwing them to a 
square wooden subbase. This is later 
screwed to the larger base. Now make the 
short connections from the coil terminals- to 
the condenser and tube socket. Attach the 
radio-frequency choke to the smaller square. 
The choke may be purchased, or hand 
wound on a %" dowel. If you prefer the lat- 
ter, drill a %" hole in the subbase to receive 
the dowel, and wind it with 100 turns of No. 
34 D.S.C. wire. 

For the front panel, a 7" square of compo- 
sition board is screwed to the base. Drill 
holes for the dial, switch, antenna binding 
post, and phone jacks. Make sure that the 
hole for the dial is aligned with the con- 
denser shaft. Since approximately 3" is al- 
lowed between the front panel and the con- 
denser subpanel, a coupling will probably be 
needed to connect the knob and the con- 
denser. The distance, plus a fiber or plastic 
coupling shaft, helps to prevent the intro- 
duction of hand capacitance. 
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To make the coil, LI, wind 30 turns of 
No. 14 solid copper wire on a '2" form. 
When the form is removed, you have a self- 
supporting, low-loss coil. Solder the coil 
ends into phone tips to fit the jacks used as 
sockets on the subpanel. The tap may be of 
flexible wire soldered appro.ximately a quar- 
ter of the distance from the plate end of the 
coil. Phone tips and jacks make a good coil- 
mounting combination; a dozen or so tips 
cost but a few cents, and will enable you to 
make additional coils for trial on other 
bands. Some experimentation may be neces- 
sary to locate the best spot for the tap, be- 
cause of the individual characteristics of 
many high-frequency elements. 

A type 37 tube is used, requiring a 6-volt 
A.C. or D.C. filament supply. If it is more 
convenient to operate the heater off a 2J2-volt 
supply, substitute a type 27 tube. 

When wiring is completed, apply the 
filament voltage, then turn on the switch in 
the plate circuit. Either a 90 or 135-volt B 



supply may be used, the higher voltage, of 
course, providing greater output. 

A loud, hissing noise, characteristic of all 
superregenerative receivers, should be heard 
in the earphones. As a station is tuned in, 
this hiss will be blocked out or recede into 
the background. 

A good high-frequency antenna is recom- 
mended for best results. It may be coupled 
into the circuit by placing two turns of stifF, 
insulated wire near the grid end of the tun- 
ing coil, as shown. Alternatively, a hairpin 
loop of wire from the antenna binding post 
may be inserted directly into the grid end 
of the coil. 

For convenience, the battery connections 
are grouped in a single terminal strip, illus- 
trated in the photograph at the upper left, 
but omitted from the diagram. 

Best reception on the ten-meter band can 
be expected during daylight hours. It is, 
however, subject to strong interference due 
to seasonal and atn _ ..eric changes. 



Capacity Bridge for Testing 



By GEORGE O. SMITH 

To MOST casual radio experimenters, con- 
densers are a bit like electric-light bulbs: 
either they're good, or they're bad, and 
it's not hard to tell which. In a majority of 
cases this rule-of-thumb works out pretty 
well. An ohmmeter or a simple neon tester 
tells you all you need to know for a quidc 
decision. 

One vital fact about a capacitor, how- 
ever, is neglected by these oversimplified 
tests— its capacity. This useful instrument 
fills the gap, and makes possible many re- 
finements in radio testing and construction. 
It does it by telling you the value of an 
unknown condenser. 

No provision is made for testing shorted 
condensers, as these may be readily checked 
with an ohmmeter. "Open" condensers 
show up, however, since they have only a 
small fraction of their rated capacity. 

The theory of the bridge is simple. Fig- 
ure 1, below, shows a basic form of Wheat- 
stone-bridge circuit, with all resistors equal. 
Current HowintT through the members of 
the bridge divides equally, and no voltage 
di£Ference exists across the meter. Lower- 
ing one resistance, say Rl, produces the un- 
balanced condition illustrated in Fig. 2. 
The division across the lower pair remains 
ihe same, since these resistors are un- 
changed, but the altered proportions in the 
upper half cause a voltage increase at the 
junction. The meter reads the difference 
between the two junction voltages. If R2, 
the corresponding resistor in the lower pair, 
is reduced proportionately, the junction 



voltage will again be equal, although not 

necessarily at half the input. 

Combining the lower divider into a single 
potentiometer makes possible a wide varia- 
tion in division ratios. That is the basis 
of the capacity bridge. Since, however, 
capacitors will not pass direct current, the 
batteries represented in Fig. 1 and 2 are 
replaced in Fig. 3 by an alternating-current 
source. Any A. C. voltmeter could, the- 
oretically, be used to complete the bridge, 
but in practice few would prove soisitive 
enough for the job. This is particularly 
true since voltage difference becomes ex- 
tremely small near the balance point. 
Therefore the meter Is replaced by an am- 
plifier that drives the 6E5 indicator tube. 

In the schematic diagram on page 192, 
the bridge circuit may be traced out, al- 
though its configuration is not very clear. 
Potentiometer Rl obviously replaces R2 
and R3 of Fig. 3, and the "standard" im- 
pedance, Zl, corresponds to the condenser 
selected by switch SI. This switch allows 
the use of three continuous ranges from 10 
micromicrofarads to 10 microfarads, cover- 
ing all the condensers used in most re- 
ceivers. It is possible to calibrate the dial 
for still broader coverage, but this will re- 
sult in decreased accuracy. 

The "unknown" side, Z2, consists of any 
capacitor connected across the test ter- 
minals. A 5-volt winding of a power trans- 
former is used as the A. C. source. 

One side of the 6SL7 is connected as a 
high-gain amphfier, the other side as a rec- 
tifying diode. To give good sensitivity on 
the low-capacity range, R4 is made quite 




When all resistors are 
equal (Fig. I), the volt- 
age across the Wheat- 
ston* bridg* divides so 
that the meter reads 
zero. An unequal divi- 
sion ob'folns when Rl is 
reduced (Fig. 2). Low- 
ering R2 or R4, or rais- 
ing R3, will tend to re- 
balance the bridge, since 
Rl R2 

R4~"R3. 
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Condensers 




large. Output from the amplifier is coupled 
to the diode through C4. This value is not 
critical. A 1-mfd. condenser is specified, but 
anything from .25 mfd. to 4 mfd. may be 
substituted. 

When the unknown capacity is out of bal- 
ance with the known, the ax ailable A. C. is 
amplified in the first section and rectified in 
the second, placing a positive voltage on 
the grid of the 6E5 indicator. Potentio- 
meter R2 is used to adjust the eye of the 
tube to an almost-closed position, since this 
is the most sensitive part of the 6E5 oper- 
ation curve. 

Most of the components are noncritical, 
but the three bridge condensers, Cl, C2, 
and C3, should be as accurate as possible. 
The additional cost of capacitors having 
close tolerance will pay off in increased 
accuracy. 

A standard small transformer is used for 
the conventional power supply. By using 
a 6X5 rectifier that will operate off the 
6.3-volt winding, the 5-volt section is left 
free for the bridge supply. All three tubes 
share the same heater power; do not ground 
them at the sockets, but run a twisted fila- 
ment line through the chassis and ground 
the entire circuit at pin 8 of the 6SL7. 

The center arm of Rl, and the "adjust" 
position of the range-selector switch are 
grounded at the same spot on the chassis, 
along with a number of other parts. This 
practice minimizes chassis currents, which 
are capable of causing trouble in the bal- 
ance of the bridge. Filter C5, C6, and R6 
is used to smooth the rectified output of 
the detector diode so that the grid of the 
indicator will be furnished with D. C. pro- 
portional to the unbalance of the bridge. 

Range selection is accomplished by means 
of a two-pole, five-position switch, but the 
line-switch portion may be replaced with 
a simple toggle, and a single-pole selector 
used instead. The line by-pass condenser, 
Cll, is connected to the chassis at this 
point to help prevent the 115-volt A. C. 
from interfering with the other sections. 

In operation the switch is turned first to 
the "adjust" position (between C3 and 
"off"), and left until illumination of the eye 
shows that the circuit is operating. The 
"adjust-eye" potentiometer, R2, is then 



turned until the eye is almost closed. Now 
connect the imknown capacity across the 
test leads, and tum the selector to the 
range most likely to cover. If, for some 
reason, you have no indication at all of the 
value of the unknown, work down from 
the highest range. Potentiometer Rl is 
rocked until the eye closes again. There 
may be a slight time delay. 



To calibrate the dial, you will need seven 
condensers of known value and very close 
tolerance. These should be of the following 
values, in microfarads: .001, .002, .003, 
.004, .02, .03, and .04. Paste a circle of 
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LIST OF PARTS 

Rl: 400-ohm wire-wound linear poten- 
tiometer. 

R2: 200-ohm' wire-wound linear poten- 
tiometer. 

R3. R12: S2 ohms, close tolerance. 
R4: 10 meg. 
R5, R7: 1 meg. 

R6, R8 : 500.000 ohms. ■ ^ 

R9: 20.000 ohms. 

RIO: 2 meg. (in socket assembly). 

Rll: 10.000 ohms. 10 watts. 

CI: 1 mfd. close tolerance. 

C2: .01 mfd. close tolerance. 

C3: 100 mmf. close tolerance. 

C4: 1 mfd. 400 volts. 

C5. C6: .1 mfd. 400 volts (dual). 

C7, C8, C9: 10 mfd., 350 volts electro- 
lytic. (Triple-capacity unit, if avail- 
able. ) 

CIO: 25 mfd.. 25 volts. 

CU: .05 to .1 mfd., 400 volts. 

LI: A. C.-D. C.-type choke. 

Tl: Small power transformer. 200 to 

250 volts (at 30 ma.). 6.3, and 5 

volts. 

Sla.b: Two-pole, five-position selector 
switch. 

Sockets, tubes, indicator-eye assembly. 
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This circuit is an expanded version of Fig. 3 on page 190. 
Balance is obtained when the voltage division across the 
known and unknown condensers equals that across Rl. 



paper over the dial, and .set the switch 
to the middle range. Starting with 
.001 mfd., adjust the eye for the null, 
and mark the dial at each step. Other 
values are obtained by adding the 
smaller units in parallel. For exam- 
ple, .005 is composed of .001 and 
.004; and the sum of the first four 
values equals .01. By adding con- 
densers in parallel, the dial may be 
calibrated from .001 mfd. to .1 mfd. 

Since CI is 100 times greater than 
C2, setting the range switch up to 
this point will multiply the scale 
by 100, and give readings from .1 mfd. to 
10 mfd. At the other extreme, C3 effec- 
tively divides the calibrations by 100, cov- 
ering the span from 10 mmf. to .001 mfd. 

Electrolytic capacitors can be measured 
by the bridge since 5 volts of A.C. is not 
enough to damage them. The average 
electrolytic has some inherent resistance 
and inductance which tend to decrease the 
eye angle, but the true value will be indi- 
cated at the null despite the fact that the 
eye may not be completely closed. 

This incomplete eye closure, by the way, 
may be taken as an index of the condenser's 
quality. Balance any good condenser, then 
connect, say, a 50,000-ohm resistor across 
it. Note that the eye will open slightly. 
The efiFect is equivalent to measuring a 
condenser with an internal leakage of 50,000 
ohms. Connecting the resistor in series also 

,n- POPULAR 
ISZ SCIENCE 




widens the eye, being comparable to the 
internal resistance of an electrolytic. 

The values given assume a total high 
voltage of 200 volts D. C. across C8. If 
this voltage is incorrect, Rll may be re- 
placed by an adjustable power resistor of 
about 15,000 ohms. This will permit ad- 
justment of the total voltage across the di- 
vider so that the eye angle may be set 
properly with potentiometer R2. Approxi- 
mately 1.5 to 2 volts maximum is required 
at the cathode of the amplifier section of 
the 6SL7. 

Test clips were used instead of insulated 
binding posts since this offered an easy way 
of connecting unknown condensers. 

If a complete indicator-eye assembly 
cable is available, use it by all means. And 
don't bother changing the internally con- 
nected resistor, RIO; it will be correct. 
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NEWS in ELECTRONICS 




HOME-RECORDING instruments have been 
getting more popular and less expensive 
through the years. Latest in the new line of 
magnetic recorders ( which now include wire 
and metal-tape devices) is the one using 
coated paper tape shown above. This model 
is a product of the Brush Development Com- 
pany, of Cleveland. 



PRESSURE IS TRANSLATED into electric 
current through this ingenious device de- 
signed by the Baldwin Locomotive Works. 
Utihzing the principle that the electrical 

characteristics of a wire 
filament change with 
physical strain, this in- 
strument transmits ap- 
plied pressure in such a 
way as to stretch a cur- 
rent-carrying filament. 
The accompanying 
change in resistance can 
be made to actuate var- 
iovis controlling or re- 
cording systems. 

The instrument is 
known as the SR-4 Pres- 
sure Sensitive Device. 



PORTABLE AMPLIFIERS, which made great 
strides during the war years, fit neatly into 
the peacetime scheme. Director Victor 
Saville, of M-G-M, carries a public-address 
system around with him and uses it to ad- 
dress large groups on outdoor location. The 
outfit is about the size and shape of an 
ordinary make-up box. 




CONSERVATION OF ENERGY has become 
particularly important in the higher fre- 
quency radio services, such as F.M., where 
line-of-sight radiation per- 
mits a large part of the 
broadcast energy to go off 
uselessly into outer space. 
As a step in channeling 
this energy. Bell Tele- 9BBf 
phone Laboratories engi- 
neered the "Cloverleaf 
antenna, pictured here. 

A radiating unit com- ^ 
prises a cluster of four *^ 
symmetrical elements, simi- 
lar in appearance to a 
foiu-leaf clover. When a 
radio-frequency voltage is 
applied across the cluster, 
a circular radiation pattern 
is produced. A vertical 
stack of such units effec- 
tively diverts into the sta- 
tion's service area a portion 
of the energy that would 
otherwise be wasted. 





JULY ,Q- 
1946 lad 



HOME EXPERIMENTS 




DRY ICE SHOWS 



SUSPEND A SHEET OF THICK LEAD by a cord and tap it 
with a pencil. You w ill hear only a dull thud. Immerse the 
lead in a dry ice mixture, made as described at the right, 
and tap it again. Immediately after removal from the mix- 
ture, the lead will ring like a bell. As the lead warms up, 
keep tapping it with the pencil and you will observe that 
the tone gradually returns to its original dullness. 



CAUTION 

Wear thick gloves or use 
tongs in handling dry ice. 
Severe "burns" will result if 
your bare fingers come into 
contact with the ice or any- 
thing frozen with it. Never 
confine dry ice in a bottle or 
other closed container, for its 
vapor pressure will brealc any 
ordinary container. 



WHAT would happen to 
the common things 
around us if the temperature 
should drop to 110 below 
zero? You can find out by 
performing these experiments 
with a mixture of dry ice and 
acetone. Fold a few lumps of 
this ice in a cloth, break into 
small pieces, and drop two or 
three into several ounces of 
acetone in a tumbler. After 
the resulting frothing sub- 
sides, put in enough ice tc 
bring the mixture to the con* 
sistency of a mush. 



PENCILS WON'T WRITE if they are too 
cold, as this experiment will demonstrate. 
An ordinary graphite pencil marks paper at 
normal temperatures because some of the 
graphite mixture rubs off readily. But freeze 
a pencil in the dr\- ice mixture, and see the 
diflFerence. At best, you will get only a faint 
mark, and possibK- none. The experiment 
must be done quickly, for the graphite warms 
up in a short time. Freezing seems to bind 
the molecules more tightly together. 



MERCURY IS A METAL, although most per- 
sons think of it only as a liquid. You can 
solidify it witli your dry ice mixture. Place 
a match-box drawer in a tumbler, fill the 
drawer with mercury, pour the freezing mix- 
ture over it, and quickly thrust a pencil into 
the mercury. Remove the mercury after a 
brief time and you can use it as a hammer. 
Then put it quickly into a glass, for it soon 
melts. (If xjou use a drinking glass, clean it 
to avoia mcrciinj poisoning.) 




inj POPULAR 
194 SCIENCE 



Copyrighted materisi 



EFFECTS OF EXTREME 




RESISTANCE DECREASES when metallic 
conductors are cooled, and electricity flows 
with greater ease. You can show this by 
making a coil of several dozen turns of fine 
iron or nickel wii-e and connecting it in 
series with a flashlight bulb and two dry 
cells. The bulb lights dimly. But im- 
merse the coil in your dry ice mixture, as 
above, and the flashlight bulb immediately 
will light up brilliantly. 



COLD 




PLIABLE OBJECTS become brittle when 
they are subjected to great cold. You can 
observe this by standing the end of a hot 
dog in your freezing mixture and leaving it 
there for a few minutes. Then remove it and 
strike the frozen end with a hammer. The 
hot dog will break into fragments like stone. 
Rubber tubing, if frozen, will shatter in the 
same way. Allowed to thaw, any of these 
objects regain their original pliability. 



WIRE SOLDER ordinarily is unelastic, but 
if subjected to great cold it will act like a 
Steel spring. Coil a length of this solder 
ai'ound a small mailing tube and form a 
hook on each end. Then attach a cord to 
one hook and lower the solder into your dry- 



ice freezing mixture. After several minutes, 
remove the coil and hang it up. It will re- 
tain its shape and bounce up and down when 
a weight is placed on the lower hook. But 
as it warms up, the spring gradually col- 
lapses and loses its elasticity, as below. 
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Big Coffee Pot Keeps 




Drinking Water Pur 

When drinking water 
must be carried from a well 
or spring at a summer cot- 
tage, a large coffee pot will 
make an ideal container. 
Leaves and twigs do not 
drop into it on the wa\' and 
the lid keeps out dust. By 
hanging it on eyebolts as 
shown in the photos, the pot 
does not need to be taken 
down to pour water. Pry 
the eyebolts open to make 
hooks.— W. Allphix. 



at Summer Cottage 




Three-in-One Fisherman's Tool 



POCKET 
SCREW- 
DRIVER 




FILE NOTCH 
IN BLADE 



If you file a small V- 
shaped notch in the 
center of the blade of 
a small pocket screw- 
driver, you will have 
a tool that can be 
employed in at least 
three ways on your fish- 
ing trips. It can be used 
as a real screwdriver, 
as a hook disgorger, 
and as a pick to help 
you untangle any back- 
lashes that may snarl 
a line.— R. A. Jenkins. 




ILK 
BINDING 



Fly Ring Fitted to Casting Rod 

A SMALL ring into which the fly can be 
hooked while you are carrying a rod can be 
made from a paper clip, as shown in the 
drawing above. Fasten the ring just above 
the rod grip by \\-inding it with silk to match 
the winding on the guides.— R. A. J. 



LAPPED EXTERIOR PLYWOOD 




[WOODWORKING] 



Application of sheets of pxtcrior plywood to 
studdinp with . butted vertical .ioints and lapped 
horizontal .ioints provides a simple and Inexpensive 
installation. Cut header blocks between the studs 
for horizontal nailing, and nail wedge strips 
tapering up to 'i" In thickness to the studs as 
.backing for vertical nailing. Place a water table 
under the lower edge to turn water runoff from 
the foundation. 

Seal the edges of the sheets with white lead or 
similar material. Some manufacturers recommend 
a coat of resin sealer on both faces of the ply- 
wood as well. A gap of between butted ver- 
tical edges, to be filled with mastic knifed in, is 
required, but the outside gap can be decreased by 
beveling the edges toward the back, forming a 
dovetail pocket that imprisons the caulking com- 
pound. It is imjiortant to use a thick line of mas- 
tic to preserve a soft inside core, preventing 
material shrinkage. 

Use hct-zinc-dippcil M. common or coated nails, 
set and puttied. .Standard three-coat paint fin- 
ishes are !?uitiible. us are textured finishes of 
resin-base juilnt with silex and. asbestos. 
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Dr. Van Schaick handles the homemade rod with which Jake Betow, 
right, caught the fish mounted in the foreground. Louis Stefl, 
besid# a cello he made himself, and Fred Hofmann look on. Ties 
hung on the wall were taken from members to enforce a club ban. 




Necktieless Workshop Club Is Retreat for Village Craftsmen 

Some years ago, when making jigsaw puz- 
zles at home began to be popular, Dr. Roy 
Van Schaick, of Marion, Wis., got his first 
power tool. It was a jigsaw, a gift from 
Mrs. Van Schaick, who thought he would 
enjoy making puzzles from photos -taken on 
his numerous fishing trips. 

Then came Christmases and birthdays, 
each with a new woodworking power tool, 
and the room above the Van Schaick garage 
took on the aspect of a well-equipped home 
workshop. Out of these machines grew the 
idea for the Woodpecker Club. 

There is no exclusive membership. Any 
man in Marion can belong, and most of 
them do— merchant, garageman, rural-mail 
carrier, policeman, baker— an\ one who likes 
to fish and to make things out of wood. 
There is only one fonnality— no one can 
enter the club wearing a necktie. When 
someone does, the offending tie is confis- 
cated. This rule is enforced, as attested by 
a hundred ties on display. 

Regular meetings include a "feed," often 
with a prize fish as the main course, enliv- 
ened with music and stories. The club, the 
doctor feels, helps keep the villagers well 
with fewer fees fop medical care. But he is 
philosophical— and, besides, he's having fun 
along with his cronies. 



Hofmann tind Vic Seyler find relaxation in pecking 
away after hours at favorite woodworking projects. 



More than a dozen efficient power tools are kept 
in use in the club over Dr. Van Schaick's garage. 





Weatherstrip Wrapped on Soldering Iron Protects the Hand 




Felt weatherstrip wrapped 
around the handle of a soldering 
iron as shown at the left will 
serve as a shield to protect the 
hand from heat and from spat- 
tering of flux and solder, partic- 
ularly when the iron is being 
used upward. The coil will re- 
tain its shape longer if several 
nails are inserted into the edge. 
Wrap the stripping as tightly as 
possible before placing the nails. 
Weatherstrip also can be used to 
wrap handles of all kinds that 
are likely to become hot and 
bum the hands.— Ken Murray. 



Paper Clips Serve as Contacts 




makes a satisfactory 
substitute for a 
Fahnestock clip if 
bent as shown in the 
drawing and then 
soldered to a wire 
or mounted with a 



screw to serve as a binding post. Small long- 
nose pliers are best for bending the clip. 
From the drawing, you will see that most 
of the bending is done on the long outer 
loop. The shorter loop must have sufficient 
spring action to keep the connecting wire in 
firm contact.— Dick Hill. 




Loose-Leaf Ring Holds Wire 

Loose-leaf rings of the type that snap 
shut can be used to hold together coils of 
electric wire, as illustrated above. This pre- 
vents the wire from becoming tangled, and 
the ring is easily removed when the wire is 
to be used. ^Two rings on each coil would 
be even better.— Frank Shore, 



Truck Built of Scrap Iron Keeps Welding Equipment Handy 




Fully equipped, it's ready for any job. 
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Mounted on casters, this 
truck makes It possible to 
have on hand everything 
needed for an arc-welding 
job anywhere in the shop. 
Angle iron was used for 
the frame, and sheet met- 
al for the floor, top tray, 
and drawer. Two electric 
grinders are suspended 
from hooks on two of the 
uprights, welding rods of 
different size are stored in 
tubing cut from a truck 
drive shaft, and cables are 
wound on a drop-center 
car wheel welded to the 
trudk.— E. S. Harris. 




Cable is kept on car wheel. 
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Neon Bulb Checks Automatic Control of Home Appliances 



Want to know when, a thermostatic con- 
trol cuts in an electric heating apphance? 
I've used this metliod on equipment ranging 
from 75 to 1,000 watts. Remove the case of 
an old audio transformer, make sure the 
primary is open, and wind over it 10 turns 



of No. 14 D.C.C. wire. Connect the secon- 
dary to a Ja-watt neon bulb. With the 10- 
tum primary in series with the test outlet or 
appliance line, the bulb will glow as long as 
the thermostatic control closes the circuit. A 
switch cuts out the device.— G. A. Gauu3, 



Turn Counter Adapted for Coil Winding in the Lathe 



DIAMETEQSSAME 

AS THOSE OF 
SPINDLE PULLEY 




MAPLE OR 
BAKELITE PULLEY 
PRESS FIT ON SHAFT 




Simultaneous coil winding and turn 
counting can be done in the lathe with 
the aid of a small counter belted in some 
known ratio to the spindle. The counter 
is attached to a small right-angle bracket 
bent from Ya" steel and mounted with ma- 
chine screws on the side of the lathe bed. 
Pulleys on the lathe spindle and the 
counter shaft are of exactly the same di- 
ameter in the setup shown, but may be 
proportioned to suit the counter as nec- 
essary. 

If the lathe spindle has a hub, a groove 
can be filed in it to fit the belt, and the 
diameter then taken with calipers. The 
pulley for the counter may be turned to 
match from maple or other hardwood. If 



the lathe spindle has no hub, a wooden 
pulley might be sandwiched between the 
spindle flange and chuck, or a special 
coil-holding arbor turned with an integral 
pulley. 

Accuracy should be tested by setting 
the counter at 0 and making one com- 
plete turn of the lathe spindle by hand. 
If the counter then registers less than 1, 
the counter pulley needs dressing down; 
if it goes beyond 1, the other is large. 
Make checks also for 10 and 50 turns. 

A lathe that has no back gears for very 
low speeds may be run for winding by a 
small series universal motor and a resist- 
ance foot control. Use the original motor 
as a countershaft.— Harold P. Strand. 
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ROPERLY mixed, finished, and cured. 



the concrete in walks and drives should 



outlast even the buildings they serve— 
provided the concrete rests on a firm, 
well-drained footing. When deterioration 
sets in after only a few years of service, you 
can be sure one of these conditions has been 
neglected. And you can be equally sure, if 
remedial measures are not taken in time, a 
complete new job plus the cost of breaking 
up and disposing of the old concrete will 
become ine\'itable. 

' Inspect the concrete after a heaw rain 
to see that water does not collect in pools 
and that the foundation is not waterlogged 
when the slabs are dry on top. Drain, if 
necessary, by revising the grade or by - 
trenching and laying tile. 

VVHien water collects or hairline cracks 
widen so it gets through and turns founda- 
tion soil to mud, erosion will occur and the 
concrete will break away and sink— very 
quickly in a driveway, where the weight of 
a car will squeeze out the mud. Gravelly 
.soil and foundation courses of cinders and 
crushed rock resist erosion, but in freezing 
weather trapped rainwater will expand the 
foimdation. This raises the slabs, cracks 
them apart, grinds the edges, and widens 
contraction joints, those fine transverse 
cracks that develop at the grooves scored by 
the finisher. 

Seal the slabs in dry weather with an 
asphalt such as roofing pitch or a prepared 
variety known as "roof putty ' or "plastic 
roof cement." Pitch will fill the spaces with 
little shrinkage, but it may chip in cold 
weather and it is gummy in hot weather 




PIECE OF 
BROOMSTICK 



TIN CAN 



and may stick to shoes if the 
seams are not below surface 
level. 

Prepared mixtures can be 
used in summer just as they 
come from the package, or in 
winter they can be softened by 
heating in a hot-water bath. 
Usually a second application is 
required after a year to take up 
shrinkage, but the surface dries 
hard in a short time, the inside 
remains elastic for years, and because of a 
short-fiber asbestos binder, chipping is un- 
likely even when the inside hardens. 

Clean out cracks with an old screwdriver 
and wire brush; then prime them with 
asphalt roof paint about the consistency of 
house paint. A satisfactory substitute for 
roof paint can be made by thinning plastic 
asphalt with dry-cleaning fluid or mineral 
spirits such as printer's thinner. If the 
paint is put in with a calking gun, it won't 
mark up the surface. Rub it on the sides 
and bottom with a stick. 

After the primer has dried for 48 hours, 
drive a peg at each end of the crack, bank 
dirt if necessary to keep the filler from 
oozing out, and pay in the asphalt level 
with the surface. A calking gun eliminates 
the tedious and messy job of knifing in 
plastic asphalt. Pitch may be poured from 
a ladle made from a tin can as in Fig. 1. 

In preparing pitch, break off fist-sized 
chunks with a hatchet and melt them until 
thin in a fairly heavy steel paint pail over 
a gas plate. Place the pail in a larger con- 
tainer to shield it from drafts, and ladle the 




pitch out on the job as needed. 
Wlien it becomes sluggish, heat 
it again. Watch the heating 
/' carefully, for at over 650 deg. F, 

TWO 6-d. pitch may ignite and cause a 
NAILS dangerous fire. 

Sprinkle sand over pitch 
WITH PLIERS seams to protect shoes. Spilled 
pitch can be stripped from a 
slab after hardening. Wipe plas- 
r^. . tic asphalt with a rag dipped 
^' in mineral spirits or cleaning 
solvent to remove spilled waste. 

Cracks larger than hairhne should be 
filled with sand or fine gravel tamped with 
the edge of a board until level with the 
bottom of the slab. If they won't admit 
a board, calk them with rags or hemp 
twine to within 2" of the surface before 
the asphalt is payed in. 

Transverse expansion joints Vi" wide every 
40' or 50' and where the sidewalks and 
drives cross (Fig. 2) prevent buckling in 
hot weather. If the filler has broken down 
or been omitted, apply the same asphalt 
used for sealing. 

It is safest when new concrete is laid to 
call for expansion joints in the specifications 
and to see that they are put in. When a 
sidewalk does buckle, the usual repair is to 
cut off one or more slabs at the high point 
and relay them, chiseling enough off one for 
an expansion joint, or to pour new slabs, 
molding an expansion joint in one, as in 
Fig. 3. Pull out the stakes before the con- 
crete sets; then after 24 hours lift out the 
wedge and fill the joint with asphalt. 

Calking joints at the concrete foundation 



Small batches of cement plaster 
are wet in a box, such as half of 
an oil can, and taken to the job, 
as at the far left. 



Patches are troweled smooth on 
the surface, as shown at left 
center, and all excess plaster is 
removed with the trowel. 



When a patch is at the edge or 
corner of a slab, a neat finish 
is obtained by edging the place 
with a pointing trowel. 
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EXPANSION JOINTS 
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FORM POR 
EXPANSION JOI 
LIPT OUT WHEN 
CONCRETE HAS SET 

SIDE PORMS. 
LEAVE IN PLACE 
UNTIL CONCRETE 
IS CURED 
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\ STAKES 
MOLD PORM 
IN PLACE. 
REMOVE AS SOON AS 
CONCRETE IS POURED. 

PORMS FOR NEW SLAB 
WITH EXPANSION JOINT 




of stoops and porches is also good practice. 
It waterproofs the foundation and prevents 
gradual widening of the joints by accumu- 
lated sand and dirt. 

When a slab has sunk (Fig. 4), the high 
edge may be chipped off if the difference is 
slight, or the sunken slab may be lifted with 
a crowbar and relaid on a new filling of 
crushed rock. Heavy driveway slabs may 
be cut back 12" or so from the edge and 
the space between them filled with a con- 
crete ramp, as also shown in Fig. 4. An ex- 
pansion joint can be molded at the high 
edge if desired. 

Occasionally grooves scored by the fin- 
isher are not deep enough, and the concrete 
cracks irregularly instead of in a transverse 
line. When the slabs are not too thick or 
too large to handle, cut off the jagged por- 
tions, as in Fig. 5, working a hammer and 
stonecutter's chisel lightly back and forth 
to deepen the groove. Gradually strike 
harder blows, especially near the ends, until 
the piece breaks off clean. Level the two 
trimmed slabs into position and filk-in with 
a square of new concrete. 

If the slab to be squared has no groove, 
snap a chalk line across it and cut grooves 
about deep with a V-edged chisel or 
the corner of a cold chisel. Then trim the 
piece square as before. Cutting by hand is 
practicable only for slabs up to 8/2" thick. 
An air hammer is more accurate on thicker 
concrete. 

Narrow longtitudinal cracks may be filled 
with asphalt, wider ones with cement plas- 
ter except between building foundations or 
a foimdation and curb. There, at least one 



should be filled with asphalt to serve as an 
expansion joint. 

Cement plaster is made up of 1 part Port- 
land cement to 2 parts clean sand. Adding 
hydra ted lime up to 10 percent before put- 
ting in water will retard setting and make 
t'.oweling smoother. Wet the mixture in 
small batches in a container such as a 
square-sided 5-gal. oil can split lengthwise. 
Crimped edges on such a container protect 
the hands against cuts. 

Cracks wider than VA" and holes and 
broken corners will need a plaster with 3 
parts fairly fine crushed rock added. Con- 
crete for an entire slab should be a standard 
1-2-4 mix with ?»" cmshed rock. 

Scrape, wire-brush, and tamp the place 
to be patched. Moisten the edges with a 
clean brush and sprinkle the tamped mate- 



Firm, well-drained foundations are needed under 
concrete. Parts of this driveway subsided because 
of lack of a base of crushed stone or cinders. 





rial until wet but not puddled. Fill a third 
of the way with plaster, tamp, drop in rein- ' 
forcing wire, and tamp again. Then fill a 
third of the way higher, tamp and level, add 
a second reinforcing layer, and fill to the 
surface with plaster. 

Strands of wire of correct length are used 
for reinforcing cracks, while bent wire and 
hardware cloth or 1" chicken wire are 
used, as in Fig. 6, for large holes and 
broken corners. Have all reinforcing pieces 
cut and handy before wetting the plaster. 
Straighten them with pliers or a hammer, 
and if an end sticks out anyway, staple it 
down with bent wire. Divide long cracks 
into sections at the finisher's grooves. A 
board held with pegs serves as a form at a 
broken corner. 

Tamp the top layer of patching concrete. 



Sidewalks and driveways buckle in hot weafher, as 
this walk did, if an expansion joint V2" wide is not 
provided every 40' or 50'. 




trowel it smooth, and scrape off the excess 
flush with the surface. Finish by stroking 
with a wet brush. When 1-2-4 mix is used 
in a large hole, fill the top Vz" with plaster 
containing no stone. 

Where the topping of a two-course slab 
scales off in spots, the edges of the shallow 
holes must be chiseled back at a reverse 
bevel if patches are to be anchored. If a 
shallow hole adjoins a crack, a patch can 
be anchored with hardware cloth cut 1" 
or 2" wider than the hole and bent down 
at right angles, as in Fig. 6, into the plaster 
filling the crack. Or a hole drilled 1" 
deep in the center with a concrete drill, or 
cut with a chisel, provides an anchor. Flare 
the hole at the bottom and drop in a couple 
of nails head down and point bent outward. 

Use stiff plaster with little water for curb 
patches. Moisten the break, fasten in rein- 
forcing wire, and press in and tamp the 
plaster, leaving a ii" recess. Add hardware 
cloth and trowel on thinner plaster. 

Cure a patch by slowing down its drying 
with a coat of colorless sealer sold for the 
purpose by cement-supply dealers, or make 
your own sealer from 1 part by weight of 
melted paraffin and 6/2 parts of gasoline, 
painter's thinner, or cleaning solvent and 
brush it on while warm. Hose the surround- 
ing concrete daily for a fortnight. Weighted 
tar paper wet down daily will serve as a 
substitute in a pinch. 

Repairs may be walked on the next day, 
and cars may be driven over small patches 
after a full 24 hours. Protect a new slab for 
two or three days with planks extending to 
the old concrete. 
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Home Hot-Water Pipes Insulated with Rug Padding and Paper 




HOT-WATER 
PIPE 



JOINT BETWEEN 
INSULATION SECTIONS 



HANGER LOOPED 
AROUND JACKET 




TWINE 
WRAPPING 



TWINE TIES SECTIONS 
TOGETHER 



Insulation of hot water pipes that run 
from the heater to the kitchen and bath- 
rooms is an economy measure that can be 
accompUshed by the home craftsman with 
paper and the padding of the sort used un- 
der rugs. Old carpets, rags, commercial flexi- 
ble insulation, or even a thick padding of 
newspapers might also be used. 

W ith carpet padding and wrapping paper, 
I insulated 65' of pipe in six hours' time. 
For Ja" pipe, the padding should be cut in 
12" by 24" strips. Larger pipe would re- 
quire slightK' wider pieces. In my installa- 
tion, I cut wrapping paper in 24" squares 
and interwrupped it with the padding 
around the pipe, prox iding additional insu- 
lation and a cox or for the fabric. The paper 
also makes tight wrapping easier and gives 
you a neat job. 

Cellulose tape held the rolls temporarily 
while string was wrapped around them as 
permanent lashing. Each section was at- 
tached to the next with string, as shown in 
the drawing. Where pipe hangers inter- 
fered, they were removed and replaced after 
the pipe had been wrapped.— R. B. Le\vis. 



Kraft Paper Is Useful in Home 

Mounted in a combination holder and 
cutter in a corner of the garage or cellar, a 
roll of kraft or white butcher paper will 
be useful to all members of the family for 
such purposes as wrapping packages, co\ er- 
ing furniture or floors while cleaning or 
painting, making caps for garden plants, 
covering work tables, and as drawing paper 
for children. 

Cutter racks and paper in a variety of 
widths can be obtained from paper supply 
houses at little cost. One roll should last for 
years.— R. B. L. 




LEATHER STRAP 
TACKED TO SIDE 




Rack Keeps Garden Tools Handy 

If you find yourself making frequent trips 
back to the garage or tool house for needed 
tools while working in the yard or garden, a 
rack on the side of your wheelbarrow will 
save you many steps. Cut strips of leather 
from a discarded boot and tack them to the 
side of the wheelbarrow to form loops in 
which to place all the tools while they are 
not in use.— R. M. Woodbury. 
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the BANTAMWEIGHT METAL, 
How Chemists Have Put It to Work as a Jack-of -All-Trades. 



By KENNETH M. SWEZEY 

DURING the war magnesium was exten- 
sively used as a lightweight structural 
metal for aircraft parts and as pyrotechnic 
material for star shells, signal flares, tracer 
bullets, and flash and incendiary bombs. 
Strong, silvery white, and only two thirds 
as heavy as aluminum, it is the lightest of 
all construction metals. In the form of 
powder, thin sheets, or wire, it burns with 
a dazzling flame that 
water or even carbon di- 
oxide will not put out. 

Never found alone in 
nature, magnesium is 
made on a tremendous 
scale by the _electrolysis 
of its compounds. These 
compounds are among 
the most plentiful sub- 
stances in die crust of 
the earth. Whole moun- 
tain ranges consist of 
dolomite, a double sar- 
bonate of magnesium and 
calcium. Asbestos, talc, 
and meerschaum are 
magnesium silicates. Ep- 
som salts, named after the 
springs at Epsom, Eng- 
land, where they were 
first isolated in 1695, are 
magnesium sulphate. In 
the form of its chloride, 
there are nearly 6,000,- 
000 tons of magnesium 
in every cubic mile of 
the sea, a vast storehouse 
of supply. 

Less spectacular, per- 
haps, than the metal, the 
compounds of magnesium 
are just as important. 
Asbestos and magnesium 
oxide are among our 
most valuable insulators 
against heat. Magnesium 
oxychloride forms a su- 
perior artificial stone and 



flooring material. Magnesium carbonate is 
used for insulation and for making denti- 
frices, talcum powder, other magnesium 
chemicals, and Pyrex glass. Epsom salts, 
citrate of magnesia, and milk of magnesia are 
three of the many magnesium compounds 
that are employed in medicine. 

With only a box of Epsom salts as a 
starting material, you can make many of 
these compounds in your home laboratory. 
With a few inches of magnesium ribbon. 




Because of Its capacity for stealing oxygen, magneslunri burn 
brightly in steam, as above, or even in carbon dioxide. Th 
property made it useful for incendiary bombs during the wa 
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When burning In carbon dioxide, as at left, magnesium metal decomposes this gas into oxygen and car- 
bon. Nitrogen ordinarily is an inert gas, but burning magnesium will unite with it, as the center experiment 
will show. Mix water-clear solutions of lye and Epsom salts, as at right, and you have milk of magnesia. 



you can likewise test some of the exciting by smothering with sand. Water helped only 

properties of the metal itself. when applied in quantities sufficient to cool 

One property that helps make the metal the metal below the point of combustion, 

such an important incendiary material for This was rarely possible, 

wartime use is its ability to steal oxygen As a demonstration of magnesium as an 

fiom such ordinarily stable compounds as oxygen grabber, boil some water in a flask, 

water and carbon dioxide. During the war, and then with tongs lower a short length 

magnesium fires generally were extinguished of hghted magnesium ribbon into the steam. 

(Put away the rest of the ribbon 



Hydrochloric acid and magnesium hydroxide form magnesium 
chloride, a sea-water compound that yields magnesium metal. 




before lighting the piece, and 
always handle with caution.) 
Instead of going out, the mag- 
nesium continues to burn bright- 
ly, getting oxygen by decom- 
posing the steam. 

Carbon dioxide, usually one 
of the best fire-extinguishing ma- 
terials, is as Ifelpless as steam 
against burning magnesium. Fill 
a beaker with this gas by pour- 
ing /2" of water into it and add- 
ing a little baking soda (sodium 
bicarbonate) and vinegar or 
other common acid. As soon as 
the bubbling has stopped, test 
for carbon dioxide by lowering 
a lighted match Into the beaker. 
The match will go out at once. 

Now lower a piece of burning 
magnesium into the glass and 
see the difference. The metal 
continues to burn furiously. In 
the process, it changes into mag- 
nesium oxide, and black specks 
of carbon, wrested from the car- 
bon dioxide gas, are flung to the 
sides and bottom of the beaker. 
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Magnesium oxychloride cement, a hard, durable material widely used for imitation stone and for flooring 
in office buildings, can be made as shown here. Dissolve all the magnesium chloride you can in water at 
room temperature, add enough magnesium oxide to make a paste, and pack it into a cardboard form. 



Hydrochloric 
crystals and 



Even nitrogen, which ordinarily is one 
of the most inert gases, will unite with 
hot magnesium when conditions are right, 
forming magnesium nitride. To show this, 
put a few short pieces oi magnesium ribbon 
on the center of an upturned can cover and 
heat the cover over a gas flame until the 
metal catches fire. Then remove the cover 
from the flame and allow it 
to cool until you can touch it 
with your hand. Now put sev- 
eral drops of water on the 
warm substance that remains^ 
and hold a bit of cotton wool 
moistened with hydrochloric 
acid above it. White smoke of 
ammonium chloride immedi- 
ately rises. On burning, the 
magnesium united with oxygen 
and nitrogen from the air, 
forming the oxide and nitride. 
When water was added, the 
nitride decomposed into am- 
monia gas and magnesium hy- 
droxide. 

Most magnesium compounds 
can be produced from the car- 
bonate or the hydroxide. The 
carbonate occurs naturally as 
magnesite and, mixed with 
calcium carbonate, in certain 
forms of marble and limestone. 
It can be made artificially by 
mixing hot solutions of mag- 
nesium sulphate (Epsom salts) 
and sodium carbonate (wash- 
ing soda). Since the carbonate 



is not soluble in water, it is precipitated as 
a fine white powder. When dried, it can 
be used as a polishing agent and for heat 
insulati(m. 

Magnesium hydroxide also is made by pre- 
cipitation. Again you can start with your 
Epsom salts, this time adding a solution of 
sodium hydroxide ( ordinary lye ) . When dis- 



acid can be produced by heating magnesium chloride 
allowing the gas to bubble through water, as below. 
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solved, both of these solids produce clear 
solutions. Mixed together, they form a white 
precipitate. A .suspension of this, in pure 
form, is the drug-store "milk of magnesia." 

By strongly heating cither your hydroxide 
or carbonate, you produce magnesium oxide 
(magnesia), used widely for heat insulating, 
for the lining of high-temperature furnaces, 
and for making ox\'chloride cement, widely 
used for flooring and imitative stone. 

By dissolving either the carbonate or hy- 
droxide in hydrochloric ;icid \()u get mag- 
nesium chloride, the compound found in sea 
water from which magnesium metal is made 
in vast (piantities. To obtain crystals of this 
chemical, evaporate the .solution over a wa- 
ter bath until nearly dry. Then complete the 
drying in a warm dry place in the open air. 



If the heating is continued too long, the 
crystals will lose some of their water content 
and partly decompose, giving up hydro- 
chloric acid. 

This decomposition of magnesium chloride 
by heat provides one method for the manu- 
facture of hydrochloric acid. As a demon- 
stration, put some crystals of magnesium 
chloride in a test tube and fit the tube with 
a stopper ha\ ing a glass delivery tube long 
enough to reach the bottom of a second test 
tube, which is half filled with water. Now 
gently heat the crystals. They will first melt, 
and then \ apors will go through the delivery 
tube and bubble up through the water. Part 
will be water \'apor and part hydrogen chlo- 
ride. The latter will dissolve in the water, 
changing it into hydrochloric acid. 



Versatile Microburner Furnishes Heat for Numerous Lab Jobs 



Instant adjustment of the flame and 
easy interchange of nozzles are features 
of this microburner. If nozzles with 
openings ranging from .1 to .5 mm. are 
provided, the burner will serve for virtu- 
ally any laboratory job where a narrow 
hot flame is needed. Such nozzles can 
be made by heating a piece of tubing in 
the center, stretching it out and filing 
off at the narrow part, and rotating the 
tip in a flame until only a tiny opening 
remains. 

For the burner T-joint, select an 8" 
piece of tubing with a diameter that fits 
snugly over a stopcock tube. Heat and 
seal the tubing at one end, ( 1 ) ; then 
heat the side 1" from that end, (2); 
blow a small bulb, ( 3 ) ; and cut this off 
with a file, ( 4 ) . Seal one end of another 
tube about 3" long, heat the other end 
and the rim remaining from the bulb, 
press them quickly together, (5), and 
pull out slightly. Heat the joint and 
blow into the tube to force the glass to 
a smooth rounded junction, (6). Then 
anneal in a yellow flame. Cut off^ the 
side tube 1" from the joint and the main 
tube 2" from the joint. Fire-poli.sh the 
ends. 

Assemble the parts with rubber tub- 
ing as in the lower photo. The entire 
unit then may be mounted on a 2" by 5" 
wooden base, as in the top photo. In 
this photo also are seen two easily-made 
glass blowpipes that you may find useful 
in your lab.— A. C. Nuessle. 
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For finer pictures, 

KODAK 

from start to 
finish 





Above: KODAK 35 (f/3.5 with range finder), a precision- 
built 35mm. camera well worth waiting for. 






For extra emulsion speed, fine 
grain, general high quality — 
Kodak Plus-X, the all-round 
"pan" film. Rolls and pocks. 



For day-in-and-doy-out picture 
making — Kodak Verichrome, 
America's favorite snapshot film 
by a wide margin. Rolls, pocks. 



.Kodak's new UNIVERSAL M-Q DEVELOPER, 
in the handiest "chemical package" yet — 
only 5 cents. Two metal foil envelopes, 
clipped together in a motch-book-style 
folder. Contents make solution sufficient 
to process 3 rolls of 620 film, 12 sheets of 
5x7 film, or 72 sheets of 2y2x3Va paper. 



For best enlargements from any negative, with any 
enlorger — KODABROMIDE, all-purpose enlarging 
paper. Rich blacks, clean whites, delicate gradations. 
Five contrast grades. Wide latitude. At your Kodak 
dealer's . . . Eastman Kodak Co., Rochester 4, N. Y. 
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"punk"., or... "plunk"? 




Here's one of the many tests or inspec- 
tions Nicholson and Black Diamond files 
go through before they're permitted to 
face the world under the guarantee of 
Twelve perfect files in every dozen. 

It's the "ringing" test for soundness. 
The inspector taps the file on a metal 
block. If its ring is a clear "plink," the 
verdict is "okeh." If a dull "plunk," most 
likely there's an invisible "water crack" 
somewhere, and the file is rejected. 

Every Nicholson and Black Diamond 
file is given the "ringing" test. In fact, 
every important step in its manufacture 
is closely watched. As a result, these fa- 
mous files come to you with unsurpassed 
uniformity — in shape, dimensions, cut, 
hardness and soundness. Good hardware 
and mill-supply houses sell them. 



NICHOLSON FILE CO. 
19 Acorn St. 
Providence 1 , R. I. 

(In Canada, Port Hope, Ont.) 



NICHOLSON 
FILES 



FOR EVERY PURPOSE 
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Glass-Coated Steel Silo 

Airtight because it is coated with glass 
both inside and outside, this experimental 
steel silo keeps its contents unspoiled much 
as food is preserved in glass jars. Engine- 
driven MK'chanism removes silage through a 
24-inch hopper at bottom, and the engine 
feeds burned-out air into the top of the silo 
to keep out the oxygen on which molds 
thrive. 

The silo, planned for commercial produc- 
tion in 1947 by the A. O. Smith Corp., of 
New York, is about one-sixth as heavy as a 
concrete one, while its estimated cost is 
comparable to that of a standard silo. Be» 
sides its other advantages, the glass coating 
eliminates the need for painting. 

Ten glass-coated silos are being built for 
experimental use this year; some will store 
green hay. 

Business Guidance for Vets 

As A GUIDE to discharged servicemen and 
in an effort to stimulate individual enterprise 
in all war veterans. The Reader's Digest re- 
cently published a manual of ideas for small 
businesses, called "A Business of Your Own." 
The project is strictly a nonprofit service. 
The booklets, which are now available, sell 
for 25 cents a copy. 
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CAST 



GUARANTEES BETTER AND SMOOTHER 
PERFORMANCE OR DOUBLE-YOUR-MONEY-BACK 



• Protect that new motor — get a new thrill out of 
that old motor — with Casite. 

Casite carries oil quickly to the tight spots . . . 
protects new motors during break-in period . . . re- 
duces engine wear . . . retards formation of sludge 
and gum . . . keeps motors clean and full of zip. 

And everyone knows that a clean motor runs 
better and lasts longer. 

Put a pint in the crankcase every oil change and 
a pint through the air intake every three months 
— for better and smoother performance all-year- 
round. Sold by service stations, car dealers and 
garages, everywhere. 



GUARANTEE Add Casite 
to crankcase and run through 
air intake according to in- 
structions, then drive your 
car 100 miles or for 60 days, 
whichever is first. If not con- 
vinced that Casite gives you 
better and smoother per- 
formance, you get double- 
your-money-back by fillini 
out guarantee certificate an 
mailing it to The Casite Cor- 
poration, Hastings, Mich. 
Maximum refund is $1.30 
per pint, twice the adver- 
tised price of Casite. 




THE CASITE CORPORATION • HASTINGS, MICHIGAN 
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here's our 

Yacation! 



Easy is right! This is no year to 
be careless with anything as pre- 
cious as an Evinrude! 

Whether it is a sparkling new *46 
model — or a faithful old-timer 
— what really counts in vacation 
plans is the fart that il's an Evin- 
rude! That means the assurance of 
satisfying performance wherever 
you go. It means rugged stamina 
and power you can bank on . . . finger 

touch handling ease and starting sureness built right in! It 
means a happier vacation, more fun on every trip. 




Complete range of models 



. . . the right motor for every boat, 
every service. Light "singles" for 
smallest craft, powerful "twins" 
and four thrilling four-cylinder 
models. See Your Evinrude Dealer! 
Look for his name in your classi- 
fied phone directory under "Out- 
board Motors". Catalog free — 
address EVINRUDE MOTORS, 

5327 N. 27th St.. Milwaukee 9, Wis. 



In Caiiatfa: 
Evinrudi; Motors, 
Peterboro, Ontario 




SEND FOR FREE CATAL061 

Gives features and specifica- 
tions on all Evinrude mod- 
els, and helpful information on 
boats, speeds, etc. It's free 
. . . write for it today. 
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"I Always Have Luck with the 

JITTERBUG" 




Jitterbug and Tina Lure Bass! 

Tina with bass and a couple of pickerel 
caught on the Jitterbug. Seems from 
her letter that Tina, like many male 
anglers, is quite sold on 
the wobbly, noisy Jitter- 
bug as a fish-getter. 



Choice of Six Colors 

$1.21 

fNo Moi/ Orders; 



— writes girl angler 

Dear Fred: 

"I caught these seven good-sized 
bass and two pickerel within a few 
hours on your 'Old Faithful' Jitterbug 
at Burden Lake. 

"I always have luck with the 
Jitterbug. We use them on all our 
fishing trips and wouldn't be without 
them. Some day I intend to try your 
other lures and I hope they are as 
good." — (Miss) Tina C. Boel, Red 
Mill Road, Rensselaer, New York. 

Write for New Catalog 

Gives you complete information 
on where and how record catches are 
being made with Jitterbugs, my 
famous surface bait, and also my 
family of Hawaiian Wigglers. A copy 
is yours for the asking. 




FRED ARBOGAST & CO., 1727 W. North St., Akron 3, Ohio 
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REWINDING FISH RODS 




When rewinding your rod, add more guides to 
distribute strain of strike more evenly. 

A coat of CASCAMITE, the highly water- 
resistant glue, will protect areas under windings 
from damp rot. 

How to rewind your rod: 

Remove old windings, guides, ferrules. 

Next, rotten stone or pumice all surfaces free 
of old varnish and glue. 

Spread a thin film of CASCAMITE on areas 
to be wound, and wind guides on tight with silk 
thread. Coat section ends and tip with CASCA- 
MITE and cap with ferrules. 

When dry, varnish both rod and windings. 

CASCAMITE also mends cracks between 
bamboo splits. 

Gives rod added resilience and "whip." 

Why folks prefer CASCAMITE: 

Easy to mix. Just add CASCAMITE to cold 
water and stir. 

Strong. CASCAMITE glue joints are stronger 
than the wood itself. 

Economical. Mix CASCAMITE as you need it. 
No waste. 

Get CASCAMITE— and CASCO— the stand- 
ard casein household repair glue, at your hard- 
ware store — in 10^, 25^, and larger sizes. For 
outdoor and boat work, use CASCOPHEN, the 
new, completely waterproof resorcinol-resin glue . 

WRITE FOR FREE GLUING GUIDE: Contains 
complete (^luintl directions plus helpful hints for 

household repairs. Address a post 

card to : Casein Company of Amer- <i 
lea. Dept. PS-76, 350 Madison 
Ave., New York 17, N. Y. 



CASCAMITE 

Dry Powder Urea Resin Glue 





Makes Used Oil Good As New 

Built to restore used lubricating oil to 
the quality of new oil, this refiner not only 
removes solid suspended impurities, but also 
such harmful impurities as moisture, solvents 
and asphaltines. Made by the Youngstown 
Miller Co., of Belleville, N. J., it re-refines 
by contact filtration, the process used in re- 
fining crude oil. A model adaptable to Diesel 
locomotive drainage is now in production. 




Easy-to-Servke Outboards 

Fifteen percent lighter than prewar 
models, each of three Flambeau outboard 
motors (like one above) features the exclu- 
sive two-piece, over-all motor housing and 
removable cylinder sleeves and bearings. 
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Here's why most boat owners 
prefer Champ ion Spark Plugs 
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WA/ DIKHDABU! 



Owners of power boats of all sizes and 
types take deep pride in tlie performance 
of their craft. As a class they are experts 
on engine performance,and to them spark 
plugs are a matter of primary importance. 
That's why it's worthy to note that these 
experts— in both racing and cruising— pre- 
fer dependable Champion Spark Plugs in 
overwhelming majority. This preference is 
also expressed by most motorists. Cham- 
pion Spark Plug Company, Toledo 1/ Ohio. 



FOLLOW THE EXPERTS . . . DEMAND DEPENDABLE CHAMPIONS 
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You don't have to be an "Old 
Salt" to maneuver a Johnson 

§owered boat. Johnson's 360° 
leering and Reverse make 
it easy to get in and out of 
tight places. 



^^OHNSON 



With Johnson's Dual Carbu- 
retion you can throttle down 
to a crawl and get the same 
sweet performance as at high 
speed. Rotary valve opera- 
tion takes over automatically. 



Third port operation at high 



I nira pori. upcraiiun <ii nign 
speed lets you really step out 
when your throttle is open. 
Power . . . smooth power. . . 
without fussing. Hour after 
hour, you GO 1 
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Two power impulses per rev- 
olution instead of one — a 
liquid flow of 8,000 impulses 
a minute in a Sea-Horse! 
That's Alternate Firing, de- 
veloped and perfected by 
Johnson. 




Tliere IS : 

No 

Substitute 

for 
Experience 



This is the famous Johnson Sea-Horse 
Model TD — the outboard motor that 
"has everything" ... It develops 5.0 
O.B.C. CERTIFIED brake horsepow- 
er at 4000 r.p.m. It is built with all 
the major refinements (27 of them) 
that make for outboard quality. It is 
prized above all for its DEPEND- 
ability. And, of course, it is the motor 
that gives you "The Big Three" of out- 
board motoring — Johnson Perfected 
Alternate Firing, Reverse and Dual 
Carburetion. 

FREE HANDY CHART. Write for your copy 
of the new Sea-Horse Handy Chart which 
gives complete specifications on the 5 
great models of the 1946 Sea-Horse line. 

JOHNSON MOTORS, 500 Pershing Rd. 
Waukegan, Illinois 

JOHNSON BUILDS SEA-HORSE 
MOTORS ONLY — NO OTHERS 




It took many years and many 
dollars to build the nation- 
wide dealer organization that 
sells AND SERVICES John- 
son motors. When you buy a 
Sea-Horse you know you ve 
p;ot a motor that can be kept 
m tip-top condition. 




The new Sea Green Sea- 
Horses are being shipped — 
but the demand is the biggest 
in history .List your name with 
your Johnson dealer. Look 
under "Outlsoard Motors" in 
your classified phone book. 



oir POPULAR 
Zib SCIENCE 




*Tou'll build better models with X-acto!'' 



•XXTE'VE used X-acto Knives and Tools for 
years . . . and we recommend them highly 
to all model builders," say President Burgess 
and Commodore Hall of New York's Model 
Schooner Club. 

And that's advice worth heeding, for Hall and 
Burgess boats are consistent winners at the 
annual Model Yacht Regatta in Central Park. 

Whether you are an amateur or a professional 
... a model builder, whittler, or the family Mr. 
Fix-it, you'll do a slicker job, and quicker, with 
these removable blade hobby knives.. And now 
that the war is over, X-acto Knives are all-metal 
—no more substitute plasticsl 




IPs G«l Eyerrthinf I No. 85 X-acto Tool Chest 
—3 all-metal knives; full assortment of blades 
and X-acto hobby tools; complete in wooden 
Chest, $12.50. Also No. 84 Set, $7.50 



X-acto is sharp as a surgeon's scalpel, easy to 
use as a pencil. Designed for safe, sure control, 
it adds skill to your wrist, zip to your work. 

13 Blade Shapes Quickly Interchangeable! 

With 13 blades, and 3 solid duraluminum han« 
dies, X-acto cuts smooth as a whistle . . . paper, 
leather, solid wood . . . with or across the grain, 
into hard-to-reach places, round sharp curves 
and comers. A special chuck collet locks blades 
firmly so they can't fold under. 

Experts call it the wonder knife . . . once 
you've used X-acto you wotider how you ever 
worked without itl 



ALL METAL 

X-acto No. 2 solid 

duraluminum 

Knife . . . 9UC 

With 5 auorted bladat, 

$1. Other X-acto 

Knives, Tools, Chettl, 

SOc to $12.50. 



x-aeto 

KNIVES & TOOLS 

At hardware, hobby and gift shops 




X-acto Crescent 
Products Co., Inc., 
440 Fourth Ave., 
New York 16, N. Y. 
In Canada: Handi- 
craft Tools, Ltd. Har- 
mant Bldg., Toronto 

•Reg. U. S. Pat. OB. 
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Get in on the newest hobby craze! Make 
beautiful buttons, pins, ornaments, etc. of 
colorful plastics. Fascinating! Modern! And 
so EASY with 




PLASTIC MOLDING SETS 



Designed by expert Plastic Chemists and Engi- 
neers. Contain everything the home craftsman 
needs to start this absorbing pastime — assorted 
plastics in various colors, a practical, easy-to-use 
press, assortment of die-cast aluminum molds, 
fuel tabs, finishing materials, complete instruc- 
tions — all packed in a sturdy metal box. 

The Number 1 Outfit cotis only... «2.60 

Number 2 Outfit (illustrated) — more different 

kinds and colors of plastics in larger quantity, . ^ 

more and larger molds 

If your dealer cannot supply you, use coupon 
and send money order or check direct. 
(DEALERS: Write for particulars) 

CANNON & COMPANY 
218 EllioH Street, N. W., Atlanta, Go. 



CANNON fit COMPANY. 

218 Elliott Street, N. W., Atlanta, Ga. 

Please send me, postpaid. Cannon Craft Plastic Molding 
Outfit Number Remittance of $ is enclosed. 




Name. 



Address . 



Picking Cranberries by Suction 

The machine being demonstrated above 
by its inventor, A. V. Anderson, Crayland, 
Wash., picks cranberries by suction more 
than twice as fast as they can be picked by 
hand. Moreover, a cleaning attachment 
draws off the weeds and dust before they go 
into the rubber-Hned container. 

Increased yield is expected from the fact 
that suction picking disturbs the huds less 
than hand picking. Vital part of the picker 
is a special hose developed by the U. S. 
Rubber Co. 

Modifications of the machine are at pres- 
ent being made to adapt it to bogs in 
Massachusetts and New Jersey, where the 
vines grow longer and the cranberries cling 
tighter than in the West. 

Oil Treatment for Army Germs 

The Army Medical Department is trying 
out an oil treatment of GI blankets and bar- 
racks floors to prevent respiratory diseases. 
The treatment is based on the theory that a 
light oil with a paraffin base will trap dust 
and germs by absorbing them. 

It is spread on the floors and applied 
to blankets in a paste that is odorless and 
colorless, spreads evenly, and is readily ab- 
sorbed. The weight of a dry ])lanket is 
increased less than two percent by the 
process, which takes only a few e.xtra min- 
utes. Added advantage for CIs is the fact 
that an oil-treated floor needs only to be 
swept, not scrubbed. 
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So Easy... A YOUIH OF 
CAN FLY AERONCA! 




AERONCA brings you great 
new ease of flying —in a low cost plane! 



100K at this teen-age youngster! 
# Flying Aeronca is as easy and 
effortless for him as driving a car 
is for you. Today men and women 
from 16 to 60 are enjoying the fun 
and relaxation of flying Aeronca — 
the new way to go places fast! 

Aeronca has made flying simple 
because it's engineered to suit the 
normal skills of average people. 
Ease of control and a natural sta- 
bility are built into it. Improved 
performance, faster rate of climb 
have made take-offs a simple matter 



from the smallest fields. You can 
set it down almost anywhere — 
Aeronca's landing run is less than 
350 feet. Visibility has been im- 
proved. Cabins are quieter, more 
comfortable. Aeronca gives you 35 
extra value features you'd never ex- 
pect in a plane so low priced. 

See the new Aeronca Chief and 
Champion ( illustrated ) . Both mod- 
els now in full production. Take a 
demonstration flight. Find out how 
easy it is to own and fly Aeronca. 
Aeronca Aircraft Corp., Middletown, Ohio 



Here's All You Do! 

Learning to fly Aeronca is 
as easy as learning to drive 
a car. A skilled instructor 
goes up with you in a plane 
equipped with dual con- 
trols. He's right there with 
you to correct every mis- 
take until you master the 
simple fundamentals. 
Thousands solo in 8 hours, 
or less. Why not see your 
Aeronca dealer today.' 



HERONCA x^'^^X^ 
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YOU CAHf TAKEITWITHYOU! M 



and travel in comfort with 
KARMOPauto luggage carrier 

It's here!— The luggage carrier you've been waiting 
for! Ideal for every Hunting, Fishing and Camping trip. 
Adds EXTRA, FULLY ENCLOSED, WATERPROOF, DUST- 
PROOF space to carry all the things you'd (ilie to take 
on a trip. ON IN A MINUTE « NO SUCTION CUPS • 
WON'T MAR FINISH • FITS ANY COACH OR SEDAN • 
CAN'T SHIFT • HOLDS UP TO 10 SUITCASES. 



RUBBER COVERED CHANNEL 
HOOKS grip moulding firmly 
artd securely without marring 
finiih or interfering with doori. 
Springi give even tension. 



lOAD CAN T SHIFT. Strops, 
_ fastened to bottom of bog. 
hold it firmly to car whether 
loaded or net. Straps ocross 
top prevent shifting of load. 




W EEDNOM OBE 

Mai^/e fVeec/ ^///er 

Destroys UglyWe«ds butWon't 
Harm Common Lawn Grasses! 




NO MORE back-breaking digging! Destroy ugly 
leafy jjvecds with WEED-NO-MORE! 

The 8-ounce lawn-size package treats 1600 square 
feet! Now you can enjoy a beautiful weed-free lawn 
for only $\\ 

WEED-NO-MORE kills dandelion, plantain and 
other ugly weeds — yet won't injure soil. 

Get it today! Rid your lawn of ugly weeds for 
only ^1. Just spray on . . . WEED-NO-MORE! 

Oi Slit at Paint, Hanlwarc, Garden Supply, Department ami Dnig StOTN 

W eed-no MoBE 

THE AMAZING NEW WEED KILLER 
Matfe by TkE SMtmnM-WiLUAMS Co. Chvland, Ohio 
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BURGESS 
vibra -laol 

The Vibro-Tool complete with 22 
accessories for engraving on steel, 
jewelry; decorating glass and plas- 
tics, carving on wood; cutting 
out patterns from cloth, rubber 
and cardboard, tooling and em- 
bossing leather, and many other 
jobs; plus sharpening stone, 
conveniently fitted into handsome 
hardwood, natural $1^50 
finish, hinged box . . I O 



The Vibro-Tool operates by vi- 
bration . . . 120 vertical strokes 
per sec; 60 cycles AC. 110 V. 



The Vibro-Tool may be purchased 
separately, with engrav- $j^50 



ing needle for 




See Your Dealer or 
Order Direct 

HANDICRAFT DIVISION 

MitCESS MTTERY COMmHI 

;f if* N. WAiASH AVE., CHICAGO 1, tUINOIS 



Cl 



jterlal 



for more woodworking fun, making f ur- 
nfture . . . lamps . . . toys and games . . . 
novelties . . . other interesting projects 



Every 
issue full of 
how-to-do-it 
information 
that is help- 
ful to you! 



—'delivered to your 
home six times a year in 



TH 



Popular, plan-padced 
hobbyist's magozlne 



DELTA 

MILWAUKEE 

•to U V '»! 0»». 

HOfDECRflFT 



mo V 1 pAi om 

POWER TOOLS 

I ' ' 

B Subtidiary of Ko<kwell Manufacturing Co 
^ 'Trade Mark Reg. U. S. Tat. Off, 




What a bargain! Page after 
page of plans, projects, and 
ideas — enough for a ubole 
year of fu» in your woodwork- 
ing shop. All for only SOp ! 

A Gold-Mine of Information 

You receive six big issues of 
The Deltagram. And in each 
issue you get the latest tips on 
how to perform operations 
more easily, more quickly, more 
safely. You get useful infor- 
mation that's a big help in 
producing beautiful objects 
your friends admire. 

The Deltagram leaves nothing 
to guesswork. Everything is 
detailed and specific. Com- 



plete, step-by-step instructions 
are in common, every-day lan- 
guage. Lven a beginner can 
follow them without costly 
waste of time and materials. 

Subscribe Now 

Don't miss a single issue of 
The Deltagram. Get your sub- 
scription in tiow for a year of 
enjoyment from this pleasure- 
packed magazine. 

Paper shortages limit the 
number of subscriptions we can 
accept. So to avoid disappoint- 
ment, fill out the coupon be- 
low and mail it today witb 
50(' in coin, postal note, or 
money order. 



Tear out coupon and mail today! 



THE DELTA MANUFACTURING CO. 

683G E. Vienna Ave., Milwaukee 1, Wisconsin 

Eiicioscd is 50(^ ill payntc>2t for a whole 
year's subscription to The Deltagram. 

Name „ 
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Anco RAIN-MASTER 

WINDSHIELD WIPER 
ARMS and BLADES 



BLADE SNAPS^I>^ 
STAYS PUT/:? 



HP 



RELEASE 




^ CAN'T FALL OFF 
4;!^^ f tAHJrBLOW OFF 



(A war-born invention — by ANCO — first\ 
for military aircraft — now for your car.^ 

DON'T SHOOT YOUR 
GAS-PUMP MAN! 

He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car ... in stormy 
weather . . . with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them — Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 



PATENTS 
MAKE JOBS 




After all, it's your car to protect. So 
jyo«remind/j/w.GetRAIN-MASTERS 
. . . patented features . . . original equip- 
ment on many makes of high grade 
cars and trucks . . . used in war — 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner . . . last longer. 
May save you a costly smashup. 

Ask for RAIN -MASTER Windshield Wiper 
Arms and Blades next time you buy gas. 



THE ANDERSON COMPANY 

Established 1918 
GARY, INDIANA 
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MAKE 5^ OF BETTER PICTURES 



Come back with per- 
fectly exposed pictures 
every time. It's easy with 
the new, improved G-E 
exposure meter to guide 
your camera. Gives you 
correct exposure in a 
jiffy. New, simplified 
dials make it easier, 
faster to use. Proved ac- 
curacy. Extreme sensi- 
tivity. And now lighter, 
sturdier. The ideal trav- 
el companion for your 
camera. A grand gift. See 
the G-E meter at photo 
dealers . . . it's 3 meters 
in one. Genera/ Electric, 
Schenectady 5, New York. 




GENERAL m ELECTRIC 



606-170C 




Kills the (leas 
QUICKLY! 

Keeps others off 
(or days! 

Still 2S< and S0< 





HUNTER'S 

COMPASS 

Hunting Case, $A.50 
Watch Type, All ^ 
Metal, Jeweled Longines 

Engineers All. Metal Army 
Type Hand-Sighting 

LEVELS 

$1.50 




PUBLIC SPORT SHOPS 



13 S. 16th St., Phila. 2, Pa. 



No COD't 



1 




lEAKPROOF FLASHLIGHT BATTERIES 





FOR YEARS 



NO DATING NECESSARY 

RAY-O-VAC COMPANY, MADISON 4, WIS. 
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Simplify Your Work 
with an 

AUTOMATIC DRILL 



You'll find it a lot easier and quicker 
to make clean, accurate holes with a 
Millers Falls automatic drill. These 
quality tools assure sturdy, smooth 
operation. They offer such advantages 
as: 

Eight fluted drill points (I/I6" to 
11/64" in diameter) recessed in the 
handle for easy accessibility. Each one 
in a numbered compartment. 

Sure-tightening chuck holds drill 
points securely. 

Durable, attractive buffed-nickel 
finish. 

Millers Falls automatic drills are be- 
coming increasingly available. Let one 
of them save you time and effort. See 
them at your local dealer today. 



THIS INVESTMENT COMBINES 
DIVIDENDS WITH HAPPY LIVING 

Pensacola, Florida, offers extraordi- 
nary opportunities for the development 
of beach vacation cottage colonies and 
other types of summer and winter 
vacation accommodations for which 
there is an active demand now. 

Pensacola has large areas of beauti- 
ful, accessible, undeveloped Gulf 
beaches. Pensacola is growing in im- 
portance as a summer and winter vaca- 
tion resort and as an industrial city. 

A few thousand dollars invested in 
a Pensacola beach cottage colony de- 
velopment should yield you not only a 
good income but also happy, comfort- 
able living in an ideal climate. Write 
for information today. 

Department C, 

MUNICIPAL ADVERTISING BOARD 

22 West Garden Street, Pensacola, Florida 




SHEAR 



BENDER 




One Thing In Common -~ QUALITY! 

^■JLUDMi^lLLERS FALLS 

COMPANY 

Greenfield, Mass, 




DIE -LESS 
DUPLICATING 



Many small parts can be formed without 
dies, to duplicated accuracy of .001' with 
DI-ACRO Precision Machines. — Benders. 
Brakes. Shears. Save die expense and time 
delay. Ideal for experimental * . 

and research work, making ^ 
samples, models, etc. as well 
as regular production runs. ^J> 
Write for descriptive literature. 

O'NEIL-IRWIN MFG. COMPANY 

342 6lh Ave. South, Minneapolis 15. Minn. 



SAFE HANDS 

mRK FASTER 

with Steel-Grip Gloves 

The liest opportunity for lower 
costs lies in speeding production. 
Keep materials moving with Steel- 
Grip Reinforced Gloves. They 
handle rough, heavy, jagged ma- 
terials at breathless pace. Chrome 
tanned cowhide. Stevl ribbon rein- 
forced palm and fingers. Steel 
thread sewed. Protect against 
cuts, bruises. Or what's your 
need? Over 4300 prmed Steel-Grip 
Safeguards may give immediate 
answer. Used by big industrials 
since 1910. Write for catadog or 
state your need today. 

INDUSTRIAL GLOVES CO. 
655 Garfield Blvd., DanviHe. III. 

Canada: Safety Supply Co., Toronto 




•q. POPULAR 
2Z4 SCIENCE 



jterial 




THE WAR! 

—by Graflex 





See 26 of the war's 
great pictures !/?eacf 
a thrilling story of 
photography at war! 

This new booklet is free at your local 
GRAFLEX Dealer's— or send 10^ to cover 
handling, to Room 68. GRAFLEX, Inc., 
Rochester 8, New York. 

VISIT Graflex Information Centers— At 50 Rockefeller 
Plaza,N.Y.,and 3045 Wilshire Blvd., Los Angeles.Cal. 



GRAFLEX 



,INC. 



. The Real Fun in Photography is 




pictures . . . and it's so easy, so 
inexpensive with a Federal. From 
lens to lamphouse the Federal is 
a precision instrument, designed 
and engineered to produce mas- 
terful prints. 

Included in the low cost of a 
Federal Enlarger is a fine anas- 
tigmat lens— another extra value 
feature that makes . . . 



"America's Fastest Selling Enlarger'' 



"ENLARGING IS THRILLING" 

All you have to know about enlarging in 48 
amusing, wisdom-packed pages. 

7Si at Camera Stores Everywhere 
or send coin (no stamps, please) to Federal 




' 00 SMOQmtrm.' 



r FEDERAL MANUFACTURING t ENGINEERING CORP. 

Makers of Photographic & Electronic Devices 
213 STEUBEN STREET • BROOKLYN 5, N. Y. 



This is the Lin ! 

^Ude a HARIEY-DAVIDSON 




The popularity of motorcycling 
— "the world's greatest sport" — is surging 
to new highs! Thousands and thousands of 
enthusiasts — old and new — want Harley- 
Davidsons. Our production rate is at an all-time 
peak — but dealers are selling Harley-Davidsons 
faster than we can ship them. If you want 
the thrill of Harley-Davidson ownership — and 
all the fun and thrills of motorcy- 
cling — see your Harley-Davidson 
dealer EARLY! Latest models 
give you so much in power, speed 
and stamina, they're well worth 
waiting for until your dealer can 
deliver your Harley-Davidson. 








A 


R 


L 
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D AVIPSO 

MOTORCYCLI 


N 
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HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 

Please send free copy of 24-page "Enthusiast" Maga- 
zine, filled with motorcycle action pictures and stories. 



Name.. 



Address 

City 



..State.. 
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HOW TO GET THE MOST 
FROM TODAY'S 

BETTER GASOLINE 

* INCREASED DRIVING 

* NORMAL DRIVING SPEEDS 




If your spark plugs were changed to the type 
of plug which was necessary with "lower 
octane" fuel, restricted driving, and low speeds, 
it is time to change back to the factory recom- 
mended type, — or to a "cooler" 
type in the case of preignition 
or rapid electrode wear. 

Today's AC Spark Plugs are 
built for today's gas, mileages, 
and driving. They give you 
quicker starting. They last 
longer and stay clean 
longer. And new AG's save 
up to 1 gallon of gas in 
every 10 you buy. 

AC Spark Plugs have 
been original equipment 
on more than 2 of every 
4 new cars, buses, and 
trucks built since 1932. 
With today's improve- 




ments, AC is more 
than ever the plug for 
utmost reliability. 

AC SPARK PLUG DIVISION 
GENERAL MOIORS CORPORATinN 




SPAkTi^UIGS 



THERMOSTATIC SOLDERING IRON 




6 TIP STYLES 




#S-Melling Pol 

lor linnioo $1.25 



HOT. READY FOR I SE ONLY 90 SECONDS 
aftt'i' plufjKi'ip in! Kwikheal is the only solder- 
ing iron with a thiMiiui^tat built into the tool 
itself*— maintuininc the proper level of heat for 
most efficient, economieal operation. SAFE! 
. . . Cannot overheat— ECONOMICAL! . . . Lasts 
longer — saves tips and requires le.ss retinning. 
I'OWERKt'L! — -ll'y watts — yet exceptionally 
light weight (14 07..). Well-balanced with cool 
protecting plastic handle. Modern streamlined 
design. Six interchangeable tip styles adapt one 
Kwikheat Iron to all your soldering jobs. You 
will be proud to own America's finest and most 
versatile soldering tool... from tip to plug 
Kwikheat is in a class by itself. Ask your dealer 
to demonstrate the quick-heating feature now! 

*po*en*ed 

Kwikheat Iron with choice of any one tip . . (11.00 
Set of 5 Tips, consisting of ~ 0, 2, 3, 4, and 5 (5.00 




t TIP snrus-Qwcw wuiiwc iniwiii - mm w ihihwosui -hu >*LjmciP-CDOi. ptoHciac 



\ Dept. P5-7/Kwikheot Division of { 

^ SOUND EQUIPMENT CORP., 3903 San Fernando Rd., Glendale, 4 Calif. ^ 



AVAILABLE! 





CROSMAN Biie^d RIFLES 



AmcncjS fjvoriic compressed air rifles fur indoor or outdoor 
shoocin^ arc back jgain ! Avjibhlc in. 22 cal. single shot jnd 
Migjzinc Utading Tvpcs. Ai \our dealer— <>r i>rdcr direct. Ask for 
Crosmjn SL'PER-PKLLS uh» — the hetter jntmuniiion for ill com- 
pressed dir riHes. 

CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. 



S RADIO POWER LINE FILTER $1 



Eliminates power line noises due to elec- pQST PAID 
trie shavers, buzzers, vibrators, motors, 
door bells, light clicks, etc. Plug directly into elec- 
tric outlet. S/C Laboratories, 20-22 Van Wagenen 
St.. Newark 4. N. J. 




MINIATURE 
ENGINES 



Gasoline — Steam 
Air — Locomofive 



1} 



IE 

THE WORLD'S 
MOST FASCINATING HOBBY 

Build them yourse/f — In your own shop 

With your own foo/s 

Send 10 cents for my illustrated 
catalogue listing the world's 
largest selection of miniature 
engine castings and drawings. 

WAYNE MILLER 

Suite 202 
Engineering BIdg., Chicago 6, U.S.A. 
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INTERESTED IN 




Senior Kit contains diemicnls manufactured by Merck & 
Company, standard cl»cniistr>' textbook, I'yrex Krleiinieyer 
50 cc flask, six clicmical test tubes, test tul)e lioldcr, I'yrex 
beaker 50 cc, six chemical vials, built-in tost tube rack, 
wooden spatula, loo strips blue and mo strips red Litmus 
paper, six 12" strips plass tubinpr, atomic clement and 
welgrht charts, chromium plated forceps, .-ilcohol lamp, and 
5 cc pipette. All these materials in beautifully llnishe<l 
wood cabinet 18" wide x I t" hiph and deptli taperinir 
7" to 4". Weight 20 lbs. Two bottom trays removable, leav- 
ing a water-proof bottom wtiich acts as a chemical resistttnt 
laboratorj' table. $29.50 

Kit Corporation also offers a comp;ict. wcll-bal.-inced Jun- 
ior Chemical Laboratory Kit. at $14.93, and the Voung 
Scientist Cliemicjil Lab-ora-toy at { 1.05. 



MODERN, COMPACT, PROFESSIONAL-TrPE KIT 
SERVES AS A COMPLETE PORTABLE LABORATORY. 
MERCK & COMPANY CHEMICALS. TOP QUALITY 
THROUGHOUT. 

New industrial chemical techniques and 
new ?ynthptic> liavc focused America's 
attention on chemistry. I'o meet this 
wides|)rea(l interest. Kit Corj)oration. has produced 
this complete, jirofessional-type chemical laboratory 
kit . . . i)o!)l)yists and studeiit-s can perform a wide 
ranpe of experiments with this sinple. compact unit. 
Kits are currently heinn used l»y leadintr collepes and 
universities to expand their laboratory facilities to 
care for the preatly increased enrollment in advanced 
chemistry courses. More and more companies are 
looking; for men who understand the fundamentals of 
chemistry. Many advanced hohhyists who .studied and 
experimented with chemistry purely for their own 
amusement have suddenly found their hohby is paying 
tliem hi}: di\idends in advancement and more pay. 

Write for free descriptive literature and your dealer's 
name. If your dealer is out of ^tock, shipment can be 
made direct to you. 



KIT 




212TH ST. AND JAMAIC\ AVE., QUEENS VILLAGE, N. Y 



Again Beltone reduces size of 

AMAZINGLY IMPROVED 



ONE UNIT 



HEARING AID 



1 



Amazing "X-Cell" outperforms units 5 times its 
size! All one unit— no cumbersome separate bat- 
tery pack— no battery wire nuisance— no "harness!" 
Comfort-Curv design— wafer-thin case! Increased 
power gives better hearing under all conditions. 
Range Seleaor to filter out annoying background 
noises. Ever-level full tones bring back clear, 
lifelike hearing. Vind out WHY there are more 
Beltone one-unit Hearing Aids in use than all 
others combined. 
BELTONE HEARING AID CO., 14S0 W. 19th St., Chicago III 




MAIL 

COUPON 
NOW 

mi 

BOOKLET 



BELTONE HE.\RING AID CO.. Dept. PS-7 
1450 W. igtb .St.. ChicMO H. Ul. 
Gentlemen: Please send me FREE Beltone 
Uearinx Aid booklet. No obligation. 



Name- 



Addrat- 



Tovn- 
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moBt complete line 
Hisndee plant. 




NEW PRECISION ATTACHMENTS 

Fit Handee only, enable novice 
or craftsman to lio perfect work. 
Mae^lcally, easily, your offhand 
carving, routing, shapinj; will be 
exact as to depth of cut. ac- 
curacy of line. Set of 6 attach- 
ments with Instructions, post- 
paid $7.95 



ORDER NOW. SATISFACTION GUARANTEED! 





FREE! NEW 52-PAGE MANUAL 



CHICAGO WHEEL & MFG. CO. 
atOl W. Monro* St. Dept. Chicago 7. III. 

Send □ HandcG Kit □ Handee Tool □ Precision Attach- 
ments □ C.O.D, □ Remittance enclosed □ Send Manual 



Name . . . 
Address . 



Smooth, steady power at your fingertips! Perform precision 
operations not possible with any other portable tool! With 
a Handee you can turn out professional lookinK projects fur 
pleasure or proflt — ship, plane and train models, costume 
jewelry, wood carvings, puppets, initialed tumblers, etc. 
AC O' DC 25,000 r.p.m. Wt. 12 oz. 

USK THE RiCHT ACCESSORIES! Choose them from the 



more than 300 made right in the 

GET A GOOD START 
GET THE 

HANDEE KIT 

HANDEE Tool 
and 45 most 
popular acces- 
sories packed in 
compact steel 
carryiuK case. 
You'll be 
amazed at what 
you can ac- 
complish! 



THEY LEAD IN POPULARITY EVERWHERE 

Improved Moulded Plywood Models, 
14',a' — 240 pound DeLii.xe Runabout- - 
mahogany tlnished exterior and spruce 
interior. 12'-' and 1<i'v' Standard, de- 
lux>' and super deluxe-—!)' dingy — 12' 
lightweighl auto-top .and 12' runabotit. 
Many other models to choose from. 
Wolverine quality built boats h;ive made 
thousands of friends among sport-smen 
aiui j>leasiire siekcrs. Write for our 
free eatalou. 

WAGEMAKER COMPANY 



Dept. 26 



Grand Rapids, Mich. 



HULL AUTOMOBILE COMPASS 

A travel companion 
that knows direc- 
tions anywhere, any 
timc.WriteforCircu- 
lar. At your dealer's. 
Price $3.95 

HULL MFG. CO.. P.O. Box 246-E8, Warren. Ohio 





TREATS A SCRtSN 

in 6 0 seconds 
with supply of , 
N&K INSECTICIDE PAINT* 

%H ».idi?E iUX»te.. Ike. » St; Looi^ 4; tifp^ 




FREE RADIO CATALOG 



Latest radio and electronic parts and 
devices, newest ham gear, gadgets, 
war surplus items. All in this new 
FREE catalog. Don't delay. 



BURSTEIN-APPLEBEE CO. 

1014S McGee. Kansas City 6, Mo. 



^^f^ HITS THE SPOT 




What warns 
expressmeti glass 
won't bounce.' 
What warns them not 
to crush or jounce? 



CAUTION LABliS , 

At Stationary Dopartiwhti Ivor ji^hera 
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Exclusive! 
Ready Now 
From Leo 



WRL GLOBE TROTTER 

TRMSMITTER KIT 




40 WATT 
INPUT 
KITS 

$59.95 

Complete Including 
all parts, chassis 
panel, streamlined 
cabinet, less tubes, 
coils, and meter. 

Cat. No. 70-300. 

Cat. No. 70-312 Kit same as above, wired by our engineers $75.00 
All necessary accessories $13.85 extra 

Here is tiie latest, most outstanding transmitter value on the 
marliet today. The WRL Globe Trotter is capable of 40 Watts 
input on C.W. and 25 watts input on phone on all bands 
from inoO KC through 28 Megacycles. Incorporates the Tritet 
Oscillator using a 20 meter X-tal and providing sufficient drive 
at 10 meters for the 807 final; lleising cholte modulation; 
three bands, all pretuned; 10, 20, and 80 meters; metering 
provided for both oscillator and final stages; two power supplies, 
one for 807 final and modulator tubes, and one for the speech 
amplifier and oscillator stage. 

FOR EARLIEST DELIVERY on your favorite receiver place your 
order now with Leo. All makes and models. Liberal trade-in. 
Easy Terms. 



Our Latest FLYER 

of radio parts. 

Giant Radio Reference 

Map 3ix4i ft 15c 

Tube Base Calculator 25c 



LABORATORICSX 



/INCORPORATIO 



Formerly Wholesale Radio Laboratories 
Address Dept. PS-7, Council Bluffs, Iowa 



IF YOU HAVE A 



USE A $/im>^'fi5x 

Ttodc-Mork *•« U. S. rol. OH. 

Th* naw Sand-O-Flex Contour Sander gets in and around curved 
turfoc**. Replaces hand sanding, filing and scraping. The cen- 
trol magazine houses a strip abrasive thot threads out In front 
of brushes. The brushes cushion the abrasive and force II into 
the hord-to-gel-at places. Abrasives come in a wide variety of 
grits — one for every purpose. Sand-O-Flex adapts to any motor 
shaft, and now comes In three sixes for every type of home or 
production use. For complete information, write to 

SAND-O-FLEX CORPORATION 

4373 Melrose Avenue • Los Angeles 27, California 



or oih*' I iViem 

lOOSt| ^^oi 




Remove the screws and fill in the holes 
and any unevenness under hinge or other 
loose fixture with Smooth-On No. 1 Iron 
Repair Cement mixed with water to form 
a soft paste. Insert the screws in the soft 
Smooth-On and turn up tight. Overnight 
the Smooth-On will harden like metal and 
hold the part tightly in place. 

Simple, isn't it? And just as simple to 
seal cracks, stop leaks, tighten loose parts 
in heating and plumbing systems with this 
half-century-old home repair necessity. 
Keep it on hand for emergencies. Get it in 
inexpensive 15i-oz., 7-oz. or larger sizes at 
your hardware dealer's. If he hasn't it, 
write us. 

pnpp REPAIR HANDBOOK 
r KEit SAVES YOU MONEY 

40 pages, 170 diagrams, clear, simple, tested directions for 
dozens of useful home repairs. 



SMOOTH-ON 
CEMENTS 




Motor Car .iHi Boat 
Home. Factory »a 

Power Plant 



•S/gn ancf MafI Nom^>' 



Smooth-On Mfg. Co., Dept. 58, 
570Commonipav/ Ave., Jersey City 4, N.J. 

Please tend me a Smooth-On Handbook. 

NAAAE - 

ADDRESS ~ 

7-46 



SMOOTH-ON 

The Iron Repair Cement of 1000 Uses 



DUSTIESS' SWEEPING 

SIMPLE AS THIS 




• Dutilest 

• Speed Sweep 

• Speed Wath 

brushes 



DOES MORE FOR LESS 



Milwaukee DusTLESs 

BRUSH COMPANY 

S28 N. 22nd Street • Milwaukee 3, Wisconsin 



"A Six Room House, $2800 

Complete, Ready for You 
to Move In'' 



BY GEORGE W. PEARCE 

The author, a mechanical engineer, reviews the 
history of housing and shows how building costs have 
risen in the last 150 years until few families can buy 
a house adequate for their needs. 

He then describes how, by the use of various 
money-saving building methods, a large, modern, 
6-room, thoroughly insulated, fire resistant, 2-bath 
bungalow with garage can be had most anywhere in 
the United States for $2800.00. 

Included with the book are 10 folded drawings, 
12" wide X 18" long. These drawings by Mr. Pearce 
show all the details of construction for this house— the 
wiring, the plumbing, the automatic oil heating 
system and the fluorescent lighting. The book is de- 
voted to showing how similar savings can be made 
on any house of any style, size or floor plan. 

A very readable and interesting book. Every pros- 
pective home owner should have a copy. 138 6" x 9" 
pages, 26 illustrations, leatherette bound. 10 large 
drawings. 

Send $2.00 to TECHNICAL PRESS, Box 6 D, 
Swampscott, Mass., and your copy will be rushed to 
you postpaid. Distributed solely by Technical Press- 
Not sold in book stores. 
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FOR JOINTING & CUTTING MOULDINGS 



with our six Inch tool steel cutters 
make moutdlnss. casings, drop-leaf 
tables, grooves beading and Jointing, 
Moulding cutters, A 1 In. wide SI .SO. 
\y% in. $1.75. Jointing cutters. B 
1 In. 81.50. 11/2 in. »1.73. E 1 in. 
for drop-leaf tables. 91.50. E 1 1/2 
In. Makes % In. cove & Quarter. 
»1.75 Postpaid. Gu.Trnnteed. State 
size hole. List tt Folder free. 

JOHN A. SANDSTROM 
Rt. t-P. Clearwater, Fla. 




OTTAWA Post Hole Driller 



A high speed, one-man driller equipped 
with fast new type auger. For 
any row crop tractor. Easy to 
operate from driver's seat. Make 
big money doing custom digging. 
Guaranteed. Write for details. 
OTTAWA MFG. CO., 701 Elm St., Ottawa, Kans. 



THE GEM /VlAffER 

Amati'ins nr professionals . . . hobbyists or jewelen 
. . . Polisli your own sems with a B&I Gem Maker. 
Yoii will find this a profitable adventure. Ail neces- 
sary iapiiiury equipment is furnished, includinc a 
super-charged diamond blade for sawlnK. and ail 
wheels for grinding, shaping and poiish- 
ing. also complete Instructions. The com- 
plete eaiiipment as shown, less motor and 
l)elt. for only $".!!<. ,iO. f.o.b.. ISurlinKtiin. 
Wis. Write today for information and lit- 
erature on the Gem Maker and accessories. 
B&I M FG.CO.. Dept. M.Burlington. Wis. 






Lumber— Plywood Available 

HarulU Hunt wants to send you Mk new 
No. I.'i C'ataloK. Over 124 pages of wood- 
working ideas. 12 pages of rare woods in 
colors. irNEtH'Ai.F.n BAIIGAIN.S In im- 
ported and American woods, supplies, hard- 
to-find hardware. Send only 10c to cover 
lii..it;t(;f jirut handliiit:. 

CRAFTSMAN WOOD SERVICE CO. 
2729 S. Man St.. Dipt. B-71. Ckinia I, III. 
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lllut: US Battleship No. Carolina Clati tU 

Build a scale model of your favorite ship! 
Ckx)0^iN!lx>KA.CdkX^ models are so realistic, you'll 
be proud to have several at your "command." 

It's easy to build an CkxO^tAcCCk.oxi'v model. 
No ports fo mofce. no too/s to bu y. You get all 
fittings, step-by-step instructions, detailed dia- 
gram, cement, filler clay, steel wool, file, 
paint brush, paint! 7 waterline models come 
in ready-to-build kits — Battleship, 
Aircraft Carrier, Destroyer, DE, 
Cruiser. All models scaled 1 in. to 
500 ins., $6 to $ 11 at hobby shops. 
Senc/ 35c in coin for 32-page cata- 
log of ihip, plane and tank models. 

COMET METAL PRODUCTS CO., Inc. 

91-12 132nd St., Richmond Hill 18, N. Y. 





RED LATEX MOLDING COMPOUND 

Earn money have fun; make your own molds for plater objects. 
Produce novelties and gifts for home and to sell to friends. 
RED LATEX MOLDING COMPOUND (60% density) now avail- 
able in quart and gallon quantities. Gives perfect results, easy 
to apply. Send for complete information and prices. OHIO 
SUPPLY CO., Dept. H3. 474 Lilly Ave.. Columbus 5. Ohio. 



BLOWERS sis^ai 

Cooler supplies. Pads — pad frames. Cooler 
Pumps, Fan Blades, Gas & Oil conversion burn- 
ers. Forced air furnaces. Wanted Men to sell 
and install our conversion burners and furnaces. 
PHIUSI SALES 4SII SUii*t» BWi. UHCOUI (. MEII. 





Better Built 

Lower Prices 



Safe Boats With 
Full Length Spray Ralls 

Keep passengers perfectly 
dry — even at high speeds. 
Catalog also shows two new 
models of "Take-Along" 
Boats. Two big factories- 
save you freight. 

CATALOG FREE 

Writ* for your copy . State kind of . . . ^ . 

boat in which you are intereated. Light Boat for AutO . 

THOMPSON BROS. BOAT MFG. CO. dW 

.219 Ann St. / Write to \ 119 Elm St. 

nSMTIGO, WIS. Knth*r ptaot) CORTLAND, N.V. 




AYi 




LUTHER 

GRINDER & TOOL CO. 

tSl ABLtSHtO 1896 

SHEBOYGAN, WISCONSIN 



New BULL-DOG 
K Tractor LIFT J 



Here's ihe 



Ta-pat-eo 



Yon*ve Been 
Waiting For 




«-teady for your 
It's ready to go ^^ J ^^ek 

V.th fresh, new KapoK^ 

"take 'fast work o£ 

the tnormng. 

^Ta-pat-coatyout 
Seethe '^^^ ^ Lre - see how 
sporting goods 

-"^^"'Ue take U wUh you 
carries- and learn the 

or. your next trip, and ^^^^^^ 

real sleep comfort P 

you. 



PIAV OH W*TW 




Use 
Ta-pat-co 

Government Approved 

LIFE-SAVE VESTS 
AND LIFE PRESERVER 
CUSHIONS 



1 ife-Save Equipment 
T^^-P'^'^a ready for your water 

never let )«« 




THI AMERICAN PAD A TEXTIli COMfANV 
GREENFIELD, OHIO 




Made by 
OTTAWA Mfg. Co, 
Our 42nd Year 



Hay Rake and Stacker Attachment Also Available 

The BULL-DOG Tractor Lift makes easy, fast 
moving of manure, dirt, sand, gravel, snow, bar- 
rels, etc. Builds ponds. Lifts machinery for load- 
ing. Latest hydraulic engineering features. Does 
a thousand jobs on farms, parks, highways. 
Guaranteed. Write today for details. 
OTTAWA MFG. CO., 701 Allen St., Ottawa, Kansas 




^« VI V Ay TINY POCKET SIZE 

Nil W RADIO ' 



^^^^1^^^^ I sups In your pocket or purse — Wt. only 
I I ^ . \ 3 ozsl Complete READY TO PLAY as 
I I L^e* shown with self contained phone for per* 
sonal use. Smooth durable black and silver 
plastic case. Has patented fixed Crystal- 
Slide Tuning Dial! NO TfBKS. BATTERIKS. 
OR ELECTRIC PLUG IN REQUIRED — Little 
up-keep cost — Should last for years — USU- 
ALLY RECEIVE.S LOCAL BROADCASTS with- 
out outside aerial wires. 

GUARANTEED TO WORK 
when connected and used according to In- 
structions sent with each radio. Can be 
used In homes, offices, hotels, cabins. In 
bed after hours, etc. 
cash, mimey order, check I and pay postman 
;j.H!t plus ilellvery fees on arrival or send 
deliverv. IDEAL GIFT FOR CHILDREN Oil 
ADULTS ALIKE! NEWEST PRACTICAL NOVELTY! Get your PA- 
KETTE RADIO NOW for real enjoyment. Order today — NOW! 
De.'ilers In most cities. 

PA-KETTE ELECTRIC CORPORATION Dept. PS 7 Kearney, Nebraska 



Send Only $100 

S:i.US» fur pi..-.t[)aui 




Heavy lOK Solid Gold Souvenir Service 
Ring of World War II. A beautiful and 
authentic ring that your service man will 
be proud to wear and cherish forever. It 
plainly shows that he is a Veteran of our 
Armed Forces of World War U. Available 
in all sizes. We pay postaKe and Fed. Tax. 

No. 1214 Sterling Silver . . . $6.00 

lOK SoUd Gold 18.00 

Send for Circular of Service Jewelry. 



EDWIN W. UiWE CO.. Dept. PS. 32 W. Randolph St.. Chicaeo 1, 




FAMOUS 

BLUE BOOK 
CATALOG 



GAME SUPPLIES 

Club Furniture - Counter 
Games - Punchboards - 
Magic Cards Readers. Read 
(he backs - Inks • Daubs • 
Poker Chips - Tops Flats - 
Layouts - Game Boxes. 




K.C. CARD CO., 838 South Wabash Ave., Chicago 3, III. 
TRAILER AXLES, HITCHES, AND PARTS 

• If you are interested in purchasing 
trailer axles, hitches, and other trailer 
parts, contact us promptly. 

Write for tree literature 
HAMMER BLOW TOOL COMPANY, Dept. D-11. WAUSAU. IVIS. 
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4^ New - Improved 
r>W OIL FOR ALL --- 

^HOUSEHOLD-SPORTSMAN-MCCHANIC 
^^Lubricates - Prevents Rust - Cleans Metal 

^Si) FIENDOIL 
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Tuffy's tremendous EJCTTIA LEVERAGE 
loosens tight, rusty 
screws so they stay 
lor regular drivi 



handle, forged 
sizes from $ 1 . 
no extra char 
write us for 



ws easy; tightens 
Power-Arm closes 
Strong aluminum 
ade. In 3 popular 
Kit Box of all 3 sizes, 
Ask your tool dealer or 
older. 





DEALERS: Write for complete merchandising; details. 

SWALLOW AIRPLANE CO., Inc., Wichita i, Kansos 
Sand Casting— Forging— Heat Treating— Case Hardening 

BRONZE FOUNDRY 

IS &gain available in limited quantity 
without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS- 
CRAFTSMEN use FODNDRYETTE lor 
making castings quickly for new Inven- 
tions, lor instruction, and general pur- 
pose. Order now for early delivery. 
Three sizes are available capable of mak- 
ing bronze castings of IV2. 3. and d 
pounds weight, aluminum, copper, brass, 
etc. fl7.50. 124.00. *34.S0. f.o.b. Kansas 
City. Domestic gas supply and 110 volt 
AC or DC energy required for operation. 
Write for circular 
KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. S-68 Kansas City, IMo. 



Mew THOR "B" ENGINE-«9-9S 



The new THOR "B"— Sensational 
miniature gasoline engine that really 
works. Super -power performance 
featurine new presto starting device, 
lonKer crank shaft, better fuel con- 
trol, improved Cam and Timer. Wear- 
Proof rod. Smooth, velveted power 
that roars into action with a "twist 
of the wrist." Over 10,000 already 
sold. 1/6 H.P. Complete with coil, 
condenser, and fully illustrated in- 
structions, only $9.95. Bench tested, 
readv to run. (ruaranteed. Powers all 
models. Send $1.00 
— shipped collect same day CO D. 

FREE Just off the Press. Send for big 
40-page illustrated hobby catalog with over 
300 illustrations; over 1.000 listed Items. 
The "Bible" of wide-awake modelers. Write 
for it now — no obligation, naturally!- 
AMERICA'S HOBBY CENTER 
Dapt. S76, 156 W. 22nd St., N.Y. 11, N.Y. 






Your own arc welding job shop 
never hod a brighter futurel It's 
so eosy to start, too, with Hobart 
Arc Welders because they handle 
all construction ond repair jobs 
faster with greater profit. Every- 
body brings their work to you. 

Only Hobart can offer you the welding 
power you need for high quality welds 
— and get the exact welding heot so 
quickly and easily. A choice of 1000 
combinations of welding heat; volt-omp 
odiuslments mode by Remote Control. 




Portable 



Hobart Arc Welders are economical to 
operate and to own. They last many 
years longer because they're sturdy and 
tough. Year in and year out, your 
Hobart is a steady money-maker — use 
the convenient coupon for more details. 

SuUcC 'Ifoux Gt4AH. Saoc 

It's 50 easy to build your own gasoline 
drive arc welder with the Hobart Gen- 
erator and 0 used auto engine and 
chassis — and you save hundreds of dol- 
lars. This equipment gets the profitable 
jobs in the field— check couponi 

Fully authorized under G. 1. Bill. Com- 
plete and intensive course in welding 
in all its phases. Modern building. Ex- 
pert instructors give individual 
instruction. X>raduates quickly 
employed. Check coupon. 
Hobart Bros. Co., Box P-76 

Troy, Ohio 



A. C. Art 
Welder 




"Build 
Your Own" 
Generator 
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HOBART BROS. CO., BOX P-76 
TROY, OHIO 

Send FREE copy of "Welder's Pocket 
Guide" and details on items below: 



Welder'i 
Vest 

_, , r-, , Pocfcef 

□ Electric Portable Q Welding School Guide" 

□ A. C. Arc Welder □ Generator Only 
NAME 

ADDRESS 




JULY ,„ 
1946 Hi 





WITI 




MILLING ATTACHMENT 



Now — you can do milling, slotting, grinding, 
grooving, squaring shafts, sawing at angles, and 
many other important operations on your lathe. 
PALMGREN MILLING ATTACHMENT is 
a necessary fixture for small shops, schools and 
emergency work in large plants. Fits South 
Bend, Atlas, Craftsman, Logan, Sheldon 
and all other makes. It has 360° grad- 
uation for rotary angle adjustments, 
also graduated feed and adjustment 
screw. Easily mounted by strad- 
dling lathe's regular tool post. Try 
one — it will quickly pay for itself. 
IMMEDIATE DELIVERY 



Jmwm 
Opaa 

1%' 



11 

2S 



Ban 

Op«nlnK 

V 

V/a' 
2- 



OrtM- ITM raw <MMr w |« » lr. Writ* t9r dmiar Ho. 349 

CHICAGO TOOL AND ENGINEERING 

M/ra. cf PA LMGKES PKODVCTS lor Om U Ytan 

S39« tm>Hi OiitsflO Avaiw* Chlcaa* 17, niiimlt 



Prlc»P.O.B. 

SU.7S 
24.7t 
S9.7f 



CO. 





MWMM At MM 


nil 111 <*U«T 


MUM MM 


^^^^ 





PUMPS 

Pulsing steadily, hundreds of times a mile, 
your AC Fuel Pump is the strong, reliable 
heart of your fuel system. It has given you 
long, faithful service because of its inbuilt 
quality and scientific design. 

You can prolong that faithful service indef- 
initely, if you insist upon an AC when 
you replace your present pump with a 
new or rebuilt one. 



AC SPARK PLUG DIVISION • GENERAL MOTORS COrtPOItATION 
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$10^5 



Pst. Fend. 



APPLIANCE 
TESTER 

LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 

In this single unit are alt the necessary tests for 
cxnmlnine every appliance. Checks thermostats 
under working: conditions. Tells Instant It opens 
or closes. Controls heat on soldering Irons. Pre- 
vents over>heatlng. Tests continuity, open cir- 
cuits, automatic Irons, vacuum cleaners, motors, 
coin machines, bulbs, .l-way switches, etc. Great 
time and money saver! ONLY S 10.95 COMPLETE. 
No r.O.D.'s. Shipping wt. 3 lbs. 



rnrr with each Tester. New, Complete Procticol Course in 
rUCC electrical appliance repoiring. WRITE FOR CIRCULAR. 

HANLAN COm 1419-6. West Jefferson. Los Angeles 1, Calif. 



ELECTRICITY FOR ANT JOB 

ANYWHERE 

Reliable, economical electric serv- 
ice, anywhere, anytime, with an 
Onan Electric Plant. Driven by Onan 
4 -cycle, gasoline engines. Single- 
unit, compact design and 
sturdy construction. Water 
or air cooled. 

Capacity range: 350 to 35,000 
watts; 115 to 660 volts A.C., 
50 to 800 cycles; 6 to 
800 volts D.C. Combi- 
nation A.C.-D.C. types. 
65 different models. 
Write for folder. 
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D. W. ONAN V SONS 1841 ROYALSTON AVE. MINNEAPOLIS 5, MINN. 
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THE CORE OF THE 
BOWL IS GENUINE 



IMPORTED BRIAR 



rOI OlSOIMINATINC MEN 
AND WOMEN EVERYWHEXE^ 

THE SENSATIOHA 

ALUMINUM 
□GARETTE 
HOLDER 




• riLTEHCD 
• HANDSOME 
rtATHERWElGHT 



V ' ' BUILT-IN 



/ Guaranteed EJECTOR 



THOMAS & BOYD 
LUMINUM-KRAFT PRODUCTS COMPANY 

CLEVELAND 10, OHIO 



WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 

"EYEREADY" fR^SH dated batteries 

The word "Evtready" Is the registered trade mark ot Hatlonal Carbon Co., Inc. 



NEW MIDGET ELECTRIC 



RETAILS 
ONLY 



FULLY 
CUARANTEED I 



Mi 



'lugs into Light 
locket AC or DC 



It's new! It's handy! it'H erti- 
clentl Use the MldRet KU-rtrlr Arc 
Welder fur hundreds uf U^hl-iiietal 
Jobs. Dues cum parable welding 
wurk with a 1/ i»i Inch weldlnji rod 
on thin metal as that of larjjer and 
higher priced welders. Operates on 
15 ampere fuse. 1 1(1 volt cycle 
A.C. or HA', current, by use of our 
special standard-coated 1 / l((-lncii 
welding rods. Generous supply of 
rods supplletl with machine. Kec 
ommended for nil llirht weldlnn 
like automobile fendeis. etc. Take 
the MldjEet Arc anywhere to the 
Job. Sturdily built and fully truar- 
anteed. Comes complete— ready to 
use. Nothlntr else lo buy. N'o pre- 
vious welding: experience needed 
to strike an arc. In a short Hmo 
anyone mechanically Inclined can learn to weld with 
this nxachlne. 

You'll find hundreds of money-savlnK-. time-saving: 
uses for the Midget Arc around your home, garage, or 
workshop. Also in garaups. factories, repair shops, tin shops, me- 
chanics, farmers, inventors, etc. Order a Midget Klectric Arc Welder 
now! SEND NO MONKY. We'll rush one to vou. complete with rods 
and helmet (equipped with AP^'HOVKO we'dlnT glass l . Pay postman 
only $3.05 plus postage charges. If not satisfied return Midget Arr 
In 5 days from receipt and we'll refund vour money Immediately. 
nUSH VOUR ORDKR NOW. 

MIDGET ARC WELDER CO.. Strader Ave.. Dept. K-205. Cine nnati 26. Dhio 
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SOBBED REGGIE THE RADIATOR 



1 



"Holy smoke,'* 
moaned Reggie, "is 
all that rust arid 



sludge coming ou 



tof 



me 



9" 



"Sure is," the service man 
replie«l. "One Itottic of 
K & W Radiator & Block 
Cleaner is knocking all the 
corruption out of your sys- 
tem. Now if you'll open 
wide and say 'ah-h", I'll 
use K & W Radiator Sea/." 



2"What'll K & W Radiator 
Seal do?" Reggie asked. 
"It will fix you up in 30 
minutes," the service man an- 
swered. "If one hottlc doesn't 
stop every one of those leaks, 
nothing hut repair shop surgery 
can take care of youl" A cau- 
tious radiator at heart, Reggie 
asked, "Do you guarantee that?'' 
"Absolutely," the service man 

shot back. 





3 "Gee," Reggie smiled, 
"that K & W Radiator 
Seal really hit tiie spot. 
It's not eivn 30 minutes and I'm. 
not leaking a drop." 
"Of course not," the service man 
grinned. "Now the clincher. A 
K & W Rust Inhibitor treatment 
and your cooling system is all set 
for a long, trouble-free season." 
"Thai's right," Reggie agreed, 
"Rust Inhibitor is the product 
that's famous for keeping rust 
and scale from forming!" 



MORAL: Prevent and correct cooling 
tyslem trouble by using K & W 
products: KAWRadiatormdBlock 
C/eaner, K AW Kadkrior 
Seo/,»f*WI?off In/lib- 
ifor— all sold with (l:^ 
a money back '^^M ' Jt ^ 
guarantee ^ 



Otli. r K & W products are K & W / 
Mflallic Si'al anil the patented 
K & ir Atfthaniral Mvihml— 
used !)>■ engine builders and mod- 
ern repair shops for making fast, 
Huaranlped repairs to cracked 
rn;.'inp hoad-i and lilock^. 



Fer earn tf etirist I ( V Mickiiical 

Melted suiiti Bin tr •riu KerkUei I Ctmfui. Itirkaik. CaUleriUT 
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Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. . . For Pleasure and Profit! 

If you have a worksliop — at home or in busi- 
ness — you need this new Warner Electro- 
plater. At the stroke of an electrified brush, 
you can electroplate nio<lcls and projects — 
you can replate worn articles, faucets, tools, 
fixtures, silverware, etc. with a durable, 
sparkline coat of metal . . . Gold, Silver, 
Chromium, Nickel, C'opper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished — equipment complete, ready for 
use. By doing a bit oj work for others, your ma- 
chine can pay for itself within a week. So 
make your shop complete by getting a 
Warner Electrqplater right away. Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Mail Coufton. 
WARNER ELECTRIC CO.. DEPT. J-10 
663 N. Wells St., ChicaKO 10, IllineU 



FREE Details fr Sample! 



WAIMEI ELECTIIC CO., 663 N. Wells St., Chicago 10, Dept. J. 10 

Gentlemen: .Send Free Sample and Details to: 

Same . ■ 

Address^ . 

Vity — .S'/fl'f 




You can have a good, steady, cash business of 
your own reconditioning saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate— no eyestrain. 

SEND FOR FREE PLAN— shows how to 
start in spare time— no canvassing. Send 
coupon tociiu— no salesman will call. 



F0LEY^2^^»^SAW FILER 



FOLEY MANUFACTURING CO. 

719-6 Foley BIdg., Minneapolis 13, Minnesota 

Send P>ee Plan ou Saw Filing business, no obligat ion 

Name 



Address 




PAINTERS' 

STRIPING TOOL 

NOW you can do your own expert striping on furni- 
ture, bikes, model planes, bulletins, autos. toys, 
signs, linoleum, wall board . . . make plain walls 
look like tile! It's easy to paint straight, curved, 
circular, even parallel lines with any color. Handi- 
est paint tool in your workshop! Type "M" Master 
Painters' Striping Tool complete with tip tor 1/16" 
stripe. $1.00. Extra tips 1/64-. 1/32". 3/64'. 1/16', 
5/64", 3/32'. l/8"-75c each. Tool with complete 
set of 7 tips $5.00. (C.0.0. orders 25c extra.) 
WENDELL MFG. CO.. 4234— A Lincoln Ave.. 
Chicago 18, III. 



A TOOL... 
NOT A BRUSH 



OeoUrt 
Writ* 
Todayl 




PiCHiC STOVe 

and TRASH BURNER 

Looks like tree stump — made of durable rein- 
forced Haydlte concrete colored In natural gray 
or brown — complete with (?rill. charcoal pan 
and grate. Beautify your yard — satisfaction 
guaranteed. Use as trash burner — sate In 
wind — Will not harm grass, trees, etc. Only 
$29.45— PrelKht prepaid east of Rockies. For 
free descriptive circular write to: 

W. O. JOHNSON CO.. D«pt. PS-S, Omaha 6, N«b. 








cOQ/iumuiq in Radio J 



Make Radoiek your buying hpaUqunriers for 
Radlo-Klectronlc repair and replacement needK. 
LarKe storkH assure finest, most cnmplei« 
selections of all available Items at lowest 
prices. Your orders receive special attention 
for fastest delivery. Send today for FREP. 
Radoiek Buylns Quide, 

lUOin CO., Dipt «-1U ni W. lai^iliii Cklean I, III. 



FREE RADIO BUYING GUIDE 



New Ottawa Saw 



World's Fastest 

6 H.P. 
USYtoMOVE 
F*lls traes. 

Saws big logs, •mall Ion, limb*. Pulley for belt work. 
EaRy til hanrii«-. weijrhs less tnan lower powered units. Ftll.LY 
tiUARANTKED. Cash in on fu€'I shorta»re. Turn wood lots into cash. 

OTTAWA MFC CO. 701 PINE ST. OTTAWA. KANS. 



MRuptured 



Do What Others Now Do — 
Wear a Form Fitting 
MILLER Trust 

which proTides natural free- 
dom and comfort in working, 
walking, playing, horse back 
riding, dancing, swimming or 
sleeping. You just cannot af- 
ford to be without this protec- 
tion ond convenience. 

Wear two weekc then con- 

'ff^ suit your physician before de- 
■i:^^ ciding to keep it. 

Write me today for FREE 
Sent in plain, sealed envelope. 




descriptive circular. 



FRED B. MILLER Manufaclnzer 
Dept. P.S. Hagerstown, Maryland. 



... POPULAR 
lib SCIENCE 




"It's what is in thtt negative Ihdt counts in 
the print . . . and ttiol's where Gevaert precision quality 
malces the difference. This famous Belgian film has served 
the photographic world 
since 1894 and is now made 
in the U. S. A. Gevaert is 
yours for greater photo- 
graphic fun." 




ompany or Mmerica, inc 



the Gevaert C 

423 West 55tii Street, New York 19, N. Y. • Manufacturing Divliion: 
Williomstown, Mast. • Brancties — Chicago: ISO N. Wacker Drive 
lot Angeles: 6370 Santa Monica Blvd. 

REPAIR YOUR OWN ELECTRIC APPtlANCES 

WITH NEW AMAZING NICHROCITE 




Simply overlap ends. apply 

^ curicnt — a perfect weld result!. 

Il8ed t).v lilt utility coinpaiilfi 

yww».g j»ML i ffl <v.. ) and repair rliiips. .Tiigt the tliine 

IMIIIII^MIIMIIIII for that hniken nr hiiriied nm 

• heatltiK eleiiietit in yiiiir electrii 

Handy for Home or 'fi. sluve. toiimer or healer. D(ie> the Job In a 

Industrial Use jilTy. Trial order, tl; 4 ma. $-J..'iU; I lli. S8.UU. 

ARMSTRONG ELECT8IC COMPANY. Box 86I PS, Minneapolis, Minn. 

« W 9^%WfW%^^ Complete illustraterl fabri- 
I ■ IB II |4 c»tin)f instrurtions. used in 

M Mai Craft Classes throiisbout the 
world, price list on Luritc, 
dyes, complete supplies. Boolilet Die, witti sample :{.')C. 
GEM-O'-LITE. P.O. Box 68f»X, North Hollywood. Calif. 

^^^^^ 




It's easy to hone keen cutting edges on your Chech or 

chisels and plane blades. Precision adjustment money order 

for ANY ANGLE of bevel. Roller glide makes AC 

every stroke uniform across oil stone. Light. S #a«fO 

strong — ideal for home craftsmen, hobbyists, car- ^ 

penters. cabinet makers. post paid 

McLaren industries, inc., box eoe, troy. n. y. 




FREE 

Send it 
NOW 




1946 1^<^dia P<viU 

CATALOG 




Servicemen! Dealers! Soundmen! Amateurs! 
Builders! Here's your handiest, most complete 
1946 Buying Guide for Everything in Radio! 
Features latest sets, parts, equipment of nation- 
ally known quality at lowest prices. Assures 
fastest service from world's largest and most 
complete stocks under one roof. Expert staff 
ready to help you. 



NEW RADIO SETS 
COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
ALL SERVICE EQUIPMENT 
BUILDER'S SUPPLIES 
RADIO BOOKS 

OVER 10,000 ITEMS 

Everything for every radio use. 
New model radio sets, phono- 
radios, recorders, communication 
receivers. Ham kits, code appara- 
tus, parts, tubes, tools, test instru- 
ments, public address equipment 
and accessories, low-cost easy-to- 
build kits, diagrams, matched parts 
lists, leading technical and non- 
technical books— at lowest prices. 



ALLIED RADIO 





ALLIED RADIO CORP. 

833 W. Jackson Blvd., DepI 7-G-6 

Chicago 7, Illinois 

Date 



□ Rush new FREE 1946 CATALOG 

Name 

Address 

City 2one State. 



JULY 

1946 ZJl 



Cl 




L. 



BLECTRICITy 




.and 
iconomicaffy, 
too! 



i 



Generating Sets 
2,000 to 36,000 Watts 



Many hatcheries, frozen food 
plants, service stations and fac- 
tories are guarding against power curtailments and interrup- 
tions by installing a Sheppard Diesel Generating Set. They 
know a Sheppard on the job insures a steady supply of elec- 
tricity at all times. That's why they all say ""Diesel's the 
Power . . . Sheppard's the Diesel". 

Power Units, 3V4 to 56 H. P. Marine Engines, 3V4 to 63 H. P. 
R. H. SHEPPARD CO., INC., 68 Middle Street, Hanover, Pa. 



DIESEl'S THE POWER^g 


m 




THESE ^^^^ 


BOOKLETS 



CAN HELP 
YOU TO 



BETTER 
HEARING 




• These two booklets are based on tlie broad 
experience of Hell Telephone Laboratories. 
They discuss the problems of hearing loss and 
the scientific means of hearing correction. If 
you tend to favor your "good ear," if it seems 
people mumble— these booklets may help you 
and the people you talk with. Mail the coupon. 



tme! 



WESTERN ELECTRIC CO., De^L 3M-11 



195 Broadway, New York 7, N. 
Please send me your informative booklets — no 
obligation, of course. 



Name. 




A GENUINE 
MUFFLER 



PACKED 




Reduces back presiure 
and increases engine per. 
formonce. Sandee time 
proven dependable muf- 
flers are available in sturdy steel or duroble aluminum. Sovings In 
gasoline will usually pay for one of these new mufflers. 

Ford V-8 and 4 

Mercury Duals I f Aluminum $20.00 
Singles fit in place of regular mufflers. 

Chevrolet, V-8, Plymouth to '42— Steel $5.50, Aluminum $6.50. Chrysler, 
Oldsmobile, Buick, etc.— Steel $7.50, Aluminum $8.50. Sandee steel 
mufflers will outlast two regular stock replacements. Sandee "Alumi- 
nums" ore guaranteed for the life of the car. 



SANDEE MUFFLER CO. 

7523 S. WESTERN AVE.. LOS ANGELES 44, CALIF.. 



THE NEW- 

Blade cuts In any di- 
rection without turn- 
ine frame. 



Iileal for home use — 
for carpenters— me* 
chanlcs. 

ORDER THROUGH 
DEALER! 




ALL WAYS SPIRAL 

SAW BLADE! 

r 



Cuts wood, light metnl 
or plastics. For hand or 
motor-driven Jig saws. 
.Safe— outlasts ordinary 
YOUR blades. 

TYLER MFG. CO. 

938 Pico Blvd., Santa Monica, Calif. 




LRUIN ORNnmENT- NOVELTY PATTERNS 



28 Lawn Ornament Patterns, 25c. Other patterns; 15-20" hleh: 
Dutch Girl. Dutch Boy. IMrate. Buli Terrier. Mexican Qlrl, 
ilexlran Boy, Dwarf. TenEuIn, Flower Olrl. 10c each. 23 Nov- 
elty Patterns. 30c. All 62 Full Size Patterns. SI.OO Postpaid. 
Strother Pattern Service. Dept. 7-F. Box 383. Belington. W. Va. 

New Buildlns Material! Rciurface old 
homes: build new ones. Colorful, beau- 

tifui; LIQUID (MARBLE-Color-Klaicdl 

. ^ - Moldoil. brushed, s|)rave<I. SANITARY 

A^P^^Y-t^v^ COMPOSITION FLOORING-Dnstlcss. noiseless; put on 
rr^'i^l I Mc, like plaster; reslUent-ylcldlnK as cork; lasts like atone; 
mM.A. illrfMl ■>'"'" <"' "I'^'o'd >n tile deslKn. RUBBERLASTIC Mold 
■ •^"^^ Compound-Mold novelties, statuary, toys. Klfts. plaque*, 

plaster animals. COLORED POTTER Y — Blrdliatlu. irarden furniture, vases. 
TILEX l olnrcil r..olirii-. 1 1 l.istriit cl lilcratiirc FRKK. 

RAPID MARBLEIZING SERVICE, Dept. 12-B, Edwardsville. III. 



PL'ISTIC HOMES 



BUILD YOUR OWN FAN 

with that old motor 




Let OS Klve 
yoa our prices 
on your alu- 
minum cast- 
Imrs. 



One piece east aluminum pro- 
peller used for ronlinK and ventUadntr. Also 
available In dralnrH at dlsruunt. 
Size Polished Unpolished 
Inchet t HIaitr 3 Rlndr t Blade 3 HIade 



in 

2(1 
24 
.•ID 



S2.r.o 
:<.oo 
a.2.-> 
:i.5n 
ri.(H) 



S.i.so 
4.00 
4.2.1 
5.00 



2. SO 
2.76 
.s.nn 

4. (10 



S<l.(«l 

3.60 
S.75 
4.25 



Bore 

Inchet 

' ■2 

Vi 3/t 
»/«S B'h % 
•/2 5,ii % 
1-5 S ii a^t 1 



KLOPPENBORG ALUMINUM FOUNDRY, Dept. P. S. 2, Davenport. Iowa 

COMB-A-TRIM 

THE NEW QUICK TRIMMER 

Something New I Trim your hair with- 
out any experience. It's easy! The 
excess hair comes off smoothly and 
easily by just pulling trimmer through 
hair nice an ordinary comb. Also re- 
moves hair from legs — armpits. Save 
on hair-cut bills . . . Trim your 
own hair or the whole family's. 
Send S9c and your Comb-A-Trlm 
will be sent at once. 




SPECIAL OFFER 



Send St.OO for 2 
Comb-A-Trlms 
and save ISc. 



2fr$l 



S Extra Blade* COMB-A-TRIM CO. 

(Year's Supply > 2Sc 

1734 Carew Tower Dept. J-8 Cincinnati, O. 



POPULAR 
liO SCIENCE 



Cl.; 



NEXT TIME SAY 

RRI6HT STAR 




Electrically Welded Endless 

BAND 
SAW 
BLADES 

Mada In widths from 1/8" to 1-3/4" 

Mako your band saw do more nork for you. The proper 
width uf blade will extend the scope of this iiiiimi lani ma- 
chine. J(urrill's I'araniount Blades are made fruiii tou^'li 
Nickel Alloy Steel iiniueily teiiiiiered. Teeth accuialely set 
and filed, and all saws carefully stralfilitened. Send order 
and cheek tmlay. Delivery will be made as promptly as con- 
ditions permit, from a few <la.vs to a week or two. Yuu can 
obtain these saws at the following prices : 

%''-3/16"-H"-'<s" wide, 5'6" lonK % .nO each 

%"-3/l(i"-U"-\" wide, 6'6" loni; '.'5 each 

V4''-3/16"-V*"-%" wide, 7'6" long 1.10 each 

Other sizes at proportional prices 
ALSO METAL CUTTING BAND SAWS 
Mad* In widths from 1/8" to 3/4' 
Your satisfaction is guaranteed 

BURRILL SAW & TOOL WORKS 

405 E. Main St.. Ilion, N.Y. 




16 MM Sound Projectors 

Victor Ampro 

Write for current Prices 

Sound Projectors Repaired 

Movico Products 221 N. Aurora 

Ithaca, N. Y. 



FIGURES -ART IN COLOR! 
Beautiful TRIBUTE TO WOMEN 

Amaze your friends. New — unusual, tricky. Composite 
Picture — Ready for Framing. 9" x 12". Sells on Sight. 
Costs only $1 postpaid. Agents — Send SI for sample. Write 
F. JORDAN. Dept. P-1, 1127 W. George, Chicago, III. 
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NOW AVAILABLE 

TRANSPARENT and OPAQUE 

COLORS. All thicknesses and sizes— immediate delivery. Have 
cements, polishing compounds and accessories. Lowest prices — 
write today. 

MICLUF PLASTIC CO., 617-18th St., Denver 2, Colorado 



PREVENT WASHDAY MISHAPS with 
' TITE4INE Clothes Line Holders 




K: string your clothes line on TITE LINE 
cH clothes line holders. It's quick. It's easy. 
It's the surest way to prevent that exaHper- 

— Bting washday disaster — broken clothes 
= lines. Each section ie serurely gripped — 
= a line b re all affects only one section 

I EASILY INSTALLED ON FLAT OR ROUND SURFACES 

Z XITE-LINE clothes line holders are used in attics. 
' basements, outdoors — wherever clothes line is used 
" Saves Itnet saves time, prevents 
knots and kinks, holds line tijrht, 

- no tieinK. Get TITE- LINE 
at your favorite hardware 
or variety store. If not 
in stock, send OS your 
dealer's name 



THE MIDLAND COMPANY 

SOUTH MILWAUKEE. WISCONSIN 





BRIGHT STAR BATTERY CO. CLIFTON N. J. 



JULY 
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a^AS- VV GARDEN TRACTORS 



Electric Heat Treating 
Furnaces witli Automatic 
Electric Control 

These furnaces will answer your 
heat treating problems for harden- 
InB. drawing. temporln|?, annealing 
or normalizing of dies or punches, 
gage and fixture parts, and In fact 
anything that will lit within our 
range of muffle size. The Lucifer 
Automatic Heat Control permits 
stepless control anywhere within 
Its heat range up to 2000° F. Ideal 
for preheating prior to high speed 
hardening. 

spec/f/cat;onS: 

litirlir sin MKil 1 7051,53$" 1 5$$" 1 1" 
Eitirlirsin 15* 1 15'' 1 17" 

Opiratlu 1 1t-nit /l.C. nIt. Prici )1 1 2.N, 
F.O.B. nilM ilplili. Pi. 

Iitirlir sin Miiil « 7053 1" 1 1" 1 10" 
Eitirlirsin IS" 1 20" x 24" 

OiintlM 110-nlt tC. ir 220-lllt LC. 
Prict $1M.flfl , F.fl.B. PWIiiili tU. Pa. 

Intirlir sin Miiil » 7052 12" i12" ilO" 
Eitirlirsin 22" 1 22" x 24" 

OMntlii 220-nlt iC. PrIci $2nJ0 
F.O.B. Ptilaiilphli, Pa. 

DfSTR/BLfTO;?S: 
H. Leach Machinery Co./ 
387 Charles St. Praildiici 4, R. I. 

Lafayette Tool & Supply Co., 
128 Lafayette St. New Tirli 13, N. T. 

Reagan Company, 
8409 Santa Fe Ave. Huntlnttii Park, Calll. 

The Satterlea Co., 
nSWashinjtaa A»e.Ne.,MlHiipill$1,Mliia. 

Wilson Steel & Tool Co., 
Commercial Trust BIdg., Pkiialelphla 2, Pa. 

So/e Selling Agent 

GILBERT S. SIMONSKI 

407 N. Broad St. Phlladilplili 8, Pa. 




Print Pictures from Your Own Negatives at Home in 2 Minutes. Your 
Snapstiot in Natural Color on Any Surfxe at Less Than 1c Each, with 

FOTO COLOR J^,lJ^P&J*Z\ 

^ $195 

This MAGIC LIQUID Simplifies PhoTography Simply take 
one drop of FOTO COLOR fluid, spread thinly on surface, 
place your negative over top and expose to light. Presto! 
you're finished. Anyone can become an expert. (CompUti 
directions includfd) 

ORDER DIRECT— TODAY PROMPT SHIPMENT 

I UTILITY STORES 1 

117 So. Wabash Avenue, Dept. GG-24, Chicago 3, IIL | 



•REPRODUCE YOUR PHOTOS AT HOME 
on • SCARFS • NECKTIES • HANDKER- 
CHIEFS • STATIONERY • PURSES, ETC. 



I enclose $ 

Sets at $1.95 a set. 

Name 



.. Ship at once □ FOTO-COLOR | 

I 

- I 



PLEASF PRINT NAME AND ADD»ES.<; 



St. or R.F.D. 
City 



Sliilc_ 



• 1 to 9 H.P. Circulars on request. Building 
more now — We supply repairs for all SHAW 
Tractors sold in our 42 years In business. 

BUILD YOUR OWN RIDING 
TRACTOR— "WAR HORSE" 

using old auto parts, powered by 2 H.P. 
or larger air-cooled engine: or walkinpr 
type Garden Tractor % to 3 H.P. or 
convert truck or auto into Farm Trac- 
tor. Each with steel or rubber tires; 
win plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for SI. 00 (state 
which wanted) or all 3 for $2.00. 
Money Back Guarantee! 

SHAW MFG. CO.. S707 FRONT ST. 

Galetburg, Kansa* 
668PS North 4th St.. Columbus. Ohio 




NEW CHEAP OIL BURNER 



FOR COOKING « HEATING STOVES-FURNACES 




^ FOR COOKING * HEATING ! 

CnIAT TOU* HOMf, COOK TOUR M 
,^r"~N^WITH CHIA> »USNAC» Pit 



NO MORE SHOVELINQ COAL 
ASHES. New Fuellcer Starter Vapor- 
lilng System turns Cheap 130 Flash 
Furnace Oil Into Oil Gas heat without 
clogging up. LIFE-TIME GUARAN- 
TEE against defects. fl.OO-BONUS 
OFFER FOR TESTING. We will let 
you try It In your own stove or furnace for on* 
month. Get Youm for Introducing. Big profits. 
Be first. Send In your nmm* today. 

NORTHWEST MFG. CO., 562-J 5th Ave.. Mitchell. So. Dak. 





Baliic* 4"x 9" Bin. With ildiir 
Mitrie ir AMlrdipils Wilikts . . 



»6 



00 



Catalog wlthSOOOlllustratlonaof laboratory 
Appuratus sent for 73 cents. Catalot: llstlnii 
in. 000 chemicals, drugs, minerals, etc., and 
1700 scientific books sent for 25 cents. Cataloc 
of 100 scientific books. 10 cents. 

LABORATORY MATERIALS CO. 
7317 Vincennes Ave. Chicago 21. III. 




Oft: welding 

manual wtext 

book...$2" Hobart Bros.Co.. ??5ro"hi. 



# Teaches you how to becenw an utf 
welding operator - one ol highest psld 
trades today. Write today! 



Low Price 




FREE 
Details 



The OHAWA Buzz Master 



CLEARS LAND FAST! Powerful 6-HP motor 
with friction clutch for Bafe operation. 
Cuts down timber, brush, hedge; turn blade 
vertically and saw lofrs to length. Canl>e 
equipped to fell largest trees. Clutch 
pulley for belt work. Guaranteed. 



OTTAWA MFG. CO.. 701 Brush Ave., Ottawa. Kansas 



BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 

Of lured Kidneys 

If backache and leg pains arc making you miserable, 
don't just complain and do nothing about them. Nature 
may be warning you that your kidneys need attention. 

The kidneys are Nature's chief way of taking excess 
acids and poisonous waste out of the blood. They help 
most people pass about 3 pints a day. 

If the 15 miles of kidney tubes and filters don't work 
well, poisonous waste matter stays in the blood. These 
poisons may start nagging backaches, rheumatic pains, 
leg pains, loss of pep and energy, getting up nights, swell- 
ing, puffiness under the eyes, headaches and dizziness. 

Don't wait! Ask your druggist for Doan's Pills, a stim- 
ulant diuretic, used successfully by millions for over 40 
years. Doan's give happy relief and will help the 15 miles 
of kidney tubes flush out poisonous waste from the 
blood. Get Doan's Pills. 



POPULAR 
Z4U SCIENCE 



Coi- , ^ - jterial 





MANY MEN DO THEIR BEST 
SHOP WORK IN SUMMER 



With a cool basement to invite them, 
thousands of men complete some of 
their best projects during hot summer 
evenings — and make plans for the 
busier months ahead. Atlas machine 
tools — lathes, drill presses, milling 
machines, shapers — vastly enlarge the 
scope of practical shop projects that you 
can undertake. 

ATLAS PRESS COMPANY 

755 North Pitcher Strest, Kalamizoo I3D, Michijan 



LOOK FOR 
THIS SIGN 





FUN AND MONEY IN 



PLASTICS 



You'll like to make things with BELLCO Plastics! BelIco 
kits include cigarette boxes, crystal clear trays, wall shelves, 
etc., of sparkling Plexiglas and Lucite. Profitable bulk 
assortments, sheets, dyes, cements, etc. Send 10^ for 
complete catalog. 

BELLCO PLASTICS, Inc. 
147 W. Sidney St., Ml. Vernon, N. Y., Dept. B7 



* WAR SURPLUS ★ 

Lathes. Mllllnir Machines. Drill Presses. Sawing equipment. Motors 
and thousands of miscellaneous items. Also Information on Helicop- 
ters, Sleeper Trailers. (;arden Tractors. Power Lawn Mowers, 
Welders. Jet ImpulMlon for Cars and Tractors etc. RUSH name for free 
literature. 

THE WAYNE ENGINEERING CO. Dept. 1003 Greenville. Ohio 




PLASTIC 



INSERTS 



IMMEDIATE 
DELIVERY! 

$1-50 

DOZEN 
ASSORTMENT 



Agents! Salesmen! Big Profits! 



These dozen Inserts sell easily for oOc cu 31 each. 
You make at least St> for yourself. Assortment has 
4. 5. and 6 envelope hooks. Heavy jtlastic covers. 
Strong wire spiral bintllim. IftentiiU-atiun card In 
each Insert. FRKK set-up display with first order. 
Kxcellent monev-mak Ing sidcl Int- . Kasy to carry. 
MONEY-BACK GUAltANTKK on Inserts you don't 
Hush SI. 50 for trial dozen. Bltr market waltlmrl 

EDMASTERS CO., Dept. PS7, 113 N. 3, St.. Brooklyn 1 1, N. Y. 




Rivet in glass, plastic, rubber, 
plywood, enameled surfoces- 
ony kind of metal, wood or 
fabric. Real "BLIND" Riveting 
from one side of work. 

Here is a GENUINE CHERRY 
RIVET OUTFIT, gun and 
rivets complete — ready to go to 
work lor you — operating on tlie 
famous "pull rivet" principle. It is exactly the same 
principle used on the billions of rivets on aircraft and 
other construction during the war when Cherry equip- 
ment could be had only on high priority. Fill out and mall 
the FREE TRIAL coupon below with GUARANTEE of 
your complete satisfaction, backed by this big, well- 
established mauufacturer. 

Now you can rivet almost anything 
anywhere — make tight, neat joints 
with rivets that don't work loose like 
screws or bolts. Rivet in tubes or com- 
pletely enclosed assemblies or the hun- 
dreds of other places around the shop, 
office or home where you can reach 
one side of the job only. 

Rivet materials that previously could not 
be fastened this way — brittle materials — 
soft materials. Action is gentle but Arm. 
No hammering, pounding or bucking. It's 
all done with a steady, controlled PULL. 





This kit, gun, or replacement rivets can be secured from 
your dealer. Or, just fill out and mail the coupon below. 
You can paste it on a penny postcard if you wish. Pay 
postman only $2.48 plus slight C.O.D. charge and postage. 
Your Cherry Rivet Kit will be delivered complete with a 
generous supply of Cherry Rivets. Try it out on almost 
anything that needs fastening. Do difficult jobs with It. 
Satisfy yourself. Then, if you are not completely pleased 
with results, send the outfit back within ten days and 
every penny you spent for it will be returned. 

YOU GET THIS COMPLETE OUTFIT 

This Cherry Jr. Riveter is 
a real Cherry Rivet kit- 
not a toy. It's something 
you will be proud to have 
among your tools. EASY 
TO USE. Anyone can fol- 
low the simple directions 
with COMPLETE SUC- 
CESS the first time. Use 
standard pull-through 
Cherry Rivets 3/32" dia. 




PASTE THIS COUPON ON A POSTCARD 




231 Winston St., Los Angeles 13, Calif. Dept. PS-66 

Send me one complete Cherry Jr. Riveter outfit, 
including a generous supply of rivets at $2.48 plus 
postage and C.O.D. charges. I agree to pay post- 
man on delivery. I understand I am to be com- 
pletely satisfied or my money will be refunded on 
application within ten days. 

Name 



Address. 
City 



Please Print 



_Zone State_ 



1946 Z4I 



SWIVELlAD 

FLASHLIGHT 

Kot^f cUe itf 

HEAD TURll^ 
f LIGHT AT 

Iv ^ ANY ANGLE 




Greatest advance in 
flashlight design in a 
generation. Turn pow- 
erful pre-focused beam 
where you want it . . . 
stand it up . . . clip it 
on . . . both hands are 
free. A handsome, du- 
rable, all-pur- 
pose flashlight 
for everyone. 
Ask your dealer. 



No.SW-22 
Potented 



No. 75 Heovy- 
Duty Dated 
C«ll. Fresh 
Latts longer. lOr 




Flashlights & Batteries 

If dealer cannot supply, send $2.00 to Dept. 0 

UNITED STATES ELECTRIC MFG. CORP., Ntw York 11, N. Y. 

*USALITE Red-Head Safety Flashlight - 
a "MUST" for the motorist. 




SPOMGl-AmY 

helps dog get over 
Summer Eczema from fleas 

Is your dog scratching himself 
Bore? Then treat him for Summer 
Eczema; sponge him with (or dip 
him in) Sponge-Away solution. Al- 
lays itching, checks scratching. 
Kills fleas, lice, ticks. Promotes 
healing, hair regrowth. Speed your 
dog's recovery from disfiguring 
Summer Eczema. Get 25c bottle 
(makes 2 quarts) from pet, drug, 
or department store today. 



A PULVEX QUALITY DOG PRODUCT 



lENSES ^^^'^^^ OF imm\ 

H^" Buy them for a fraction of their origi- 

nal cost. U.S. Army and Navy surplus lenses and prisms. 

RIQHT ANCLE PRISM 23 m/m sq. face ea. $ 1.2S 

ACMRO. OBJ. 32 m/m Dia. 130m/m F.L. cemented ea. l.SO 
9 PERFECT LENSES to make 5X tank artillery 

scope— value $140.00 lO.OO 

METAl PARTS only to make a complete 5X Tank 

Artillery Scope. Diagram included ea. 7.SO 

S LBS. Optical Glass Lens & Prism blanks. Index 

and dispersion marked on each piece 4.7S 

Send Money Order or Check — 3 cent stamp for list. 
A. JAEGERS BOX-84B SO. OZONE PARK 20, N. Y. 



HOME & CABIN PLAN BOOK 



EXTERIORS with 

FLOOR PLANS 

Low Cost Cabins. Modern Homes 
Pre-Fabricated Houses 
Fire Place Construction 
Built-in Furniture. Row Boats, 
and Docks 

Send $2.00 




87 FLOOR PLANS 
39 EXTERIORS 



WOODBECK PUBLISHING COMPANY 
214 Winchester Place, Grand Rapids, Michigan 






P08TPA 



START HOME MAIL ORDER BUSINESS 

Start small — grow big. Amazing new course shows you 
the way. Write today for full particulars. No obligation. 

BELFORT (Dept. O) Engineering Bld«., Chicago 6. III. 

EASY TO LEARN CODE 

Learn or Increase speed with an InstructoKraph 
— the Code Teacher that takes the place of an 
opcratur-lnstrUL'tur and eniihles anyone to mas. 
ter code without further assistance. Available 
tapes from lieRlnncrs alphabet to typical mes- 
sasres on nil subjecl-s. .^'poed ran^e 5 to 40 WPM. 
Always ready — no QRM. Thousands have "ac- 
quired the code" with the InstructoRraph Sys- 
tem. Write today for convenient rental and 
inirchnsi' nl.ins. 

INSTRUCTOGRAPH COMPANY 
471S Sheridan Road. Chicago 40, IIHneU 

Miter Master takes the 
place of an expensive miter 
box accurately set to any 
angle. Scale marked for mi- 
tering 5, 6, and 8-sided 
frames. Steel construction. 
Built to last a lifetime. If your dealer 
can't supply you we will send it post- 
psiid anywhere in the U.S. for $1.50. 
(Foreign $1.75). Unconditional guar- 
antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 

MASTER SPECIALTY COMPANY 



3024 EAST LAKE STREET 



MINNEAPOLIS 6, MINN. 



POPULAR 
LM SCIENCE 



Cl, aterial 



When you want to fix things fast ... re- 
member Weldwood Glue. It's quick to mix 
. . easy to use . . . tremendously strong . . . 
)tain-free . . . rot-proof. . . and permanent. At 
[lardware stores, lumber yards, chain stores. 



.'"ATU^iioOF tin*'] 



WELDWOOD 

PLASTIC RESIN 



WATERPROOF GLUE 

United States Plywood Corporation, New York 18, N. Y. 




UU I SAVES YOU 20%^ 

Oft this ?1.20 valiir, pnst-p»ltl. for only oftc dollarl You'll 
be dellKhti-il. CKKTIKIKI) forliml:i-llP' r DDT I'nwil.-r witll 
6% pyrethrum for FAST sure "kills". You net two 8-oz. 
miracle KNDKLL Pump Guns, each with cnoujch to lust all 
sninmer. Senil $l.no NOW or i)ay ixistman COD plus postaKe. 
Illeal for OAROKN as well as HOl'.SK. Aiiinlt, irrili for 
jtratioititioii! 

CHEMICAL PROCESSING CO. dept. PS2 
.20 So. ISth St., Philadelphia 2. ^•nna.^ 



THE ORIGINAL ALL-STEEL 16 DISC 
WHEEL BEGINNERS' ROLLER 



MEYTClOS' COUNI EM' 

16 DISC WHIilS 

FOR EASY »OUING! 




ONLY 
92.40 



(Slightly Higher 
West of the Rockies) 



EASY, SAFE TO 
LEARN ON, AGES 
3 TO 7, ADJUSTABLE 

A real steel roller skate, 

with specially designed lower center of gravity, 
foot placement, low starting rollobility ond 16 disc 
wheels to provide "FUN WITHOUT FEAR" for all 
small boys and girls. 

AT LiADINO STORES fV£R rWN£RE 



MULTI-KWIK CO. 



A Division of Rodiobor 
Company of America 

WEST LOS ANGELES 75. CALIFORNIA 



WHY JOB WORRY? 

LEARN ELECTROPLATING 

Highly paid, uncrowded, interesting business. Part or 
full time. Chromium, Niclcel, Gold, Silver, etc. Send 
postcard for FREE booklet and proof. 

PLATER HYDE, Dept. S Post Office Box 176. 
National City, California 



Famous Barron DRILL PRESS 
Accessories ... 



Multi-Purpose 
WOOD PLANER..$7.50 

Fits ANY drill press. Planes, 

Canels, rabbets, routs, teuoiis, 
eads, groovfls. Machined and 
balanced. Hi-Speed tool steel 
cutter knives. Thousands now 
In use. 10 Day Money Back 
Guarantee. 

Rotary Surface 
SANDER . . . $5.95 

Fits chuck of drill press. Un- 
excelled for smooth, even surface 
sanding of woods and plastics. 
Original in design and a great 
lalwr saver. Complete with 20 
sanding discs. 10 Day Money 
Baok Guarantee. 



Spiral Flute 
ROUTER BITS 

Special railial shaped flutes for 
faster, smoother, easier routing, 
groovint!, carving, round-end 
mortising. Kxtra long cutting 
flutes for deeper work. Available 
In indiviiliial sizes. Complete set 
of 6 sizes .... $9.50 

Auxiliary Drill Press 
TABLE $8.85 

Hard Alcoa aluminum 234 aa. 
inch table. Fits on standard drill 
prcsi table to give greater work- 
ing area. Precision ground. 
Heavily ribbed. With Barron 
steel fence. A "must" for every 
drill press. 



Wrife for FREE Ccfa/og 
BARRON TOOL CO., INC. 
37« AreUlect* Bldg. Detroit 1, Mieh. 



BARRON 



PRECISION 
WORK SHOP 



TOOLS 




FALSE 
TEETH 

Drop 



MAKES 


FIT PERFECTLY 


OR 


ALL 


MONEY 


PLATES 


PERMANENTLY 


BACK 



ONE APPLICATION LASTS FOR LIFE OF PLATE 

PLASTI-LINER is a professionally developed re- 
liner for home use that ends forever the mess and 
bother of temporary applications that last for only 
a few •hours or a few months. It is NOT a paste, 
nor a powder ; but a strii> of trenuine dental plastic ! 

SAFE AND EASY TO USE 

PLASTI-LINER is non-toxic, pure, non-irritatinn, 
harmless, odorless, tasteless, smooth, molds to 
mouth. No heat necessary. Just 3 easy steps. 

"Excellent Results" say users 

"I boutrht your product over a year aRO. Have had 
no trouble with my plates since. I have told my 
friends and now all of us with false teeth use 
PLASTI-LINER. It really works." Mrs. E. S., 
Brooklyn. N. Y. 

PPPCI Our competent staff dentist will answer 
■ • all your plate problems. 



SEND NO MONEY — ORDER TODAY 



I PLASTI-LINER CO.. Dept. 71 I 

Walbridge Bldg., 43 Court St., Buffalo 2, N. T. 

■ Rush PLASTI-LINER with complete directions, fl 

I will pay Postman ? ^ plus postapre 

g charjies. I may return package for refund if I b 

I am not satisfied. | 

- □ $1 for or LOWER □ $2 Both I 

• Name...- — - — 

■ Address — - - - ~ — - ~ I 

City ..Zone State — - _. " 

^ You Save Postage by Enclosing Money j 



„A>.?, BENJAMIN „A.R, 

RIFLES fi . i .»i i ».i.u i . f i>uju i » PISTOLS 



^HH^ARE (N PRODUCTION 9M*mt^ 

ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 

from your DEALER. Send for our FREE FOLDER and Complete 
Specincations TODAY. Both Calibre Benjamin H-C Pellets are 
available now. 

BENJAMIN AIR RIFLE CO.. 811 MARION ST., ST. LOUIS 4. MO. 



WOODWORKERS ..,^tAc^ 

CONSTANTINE MASTER MANUAL^- 



Omt the Most Fun Front Your Hobby 

Indispensable to woodworkers. Newest, blegest 
edition, more pages, more color, helpful how- 
to-do-lt •rticlcs, pre-war and new Items, more 
barsalns. Send 20c today and we will Include 

rm££! FULL YRS. SUBSCRIPTION 

to Chips andChats, published bi-monthly. Keeps 
you up-to-date on everything In woodworking, 
offers big money-saving: bar^lns. .Send now. 
ALBKRT COMSTANTINK & SON, Inc. 
7»3-F 13Sth Street. Naw York S4, N. V. 





EFFECTIVE IMMEDI ATELY 



New — for homes! A sure cure for condensation drip 
from cold water pipes. Pliable, cork-filled NoDrip 
Tape eliminates wet floors, makes idle space usable! 
Quick, Clean, Easy to Wrap on — No tools, no experience 
needed. Covers joints as well as straight pipes. 

At hardware, department stores and lumberyards. 

Roll, enough for $4 25 
7 feet of hi" pipe * • 

Higher vest of Rockirs & Canada 

Write for NoDrip Tape circular 
J. W. MORTELL CO. imnkmiee! luL 




ARMSTRONG TOOL HOLDERS 

enabled American Industry to chance 
to war production "over night." For 
they are the permanent, multi-purpose 
tools used by 98% ot the machine shops 
and tool rooms, on lathes, planers and 
shapers — the tools used to make dies 
and Jigs, to build production machines. 
They are the tools you will want for 
your own shop — ARMSTRONG TOOL 
HOLDERS for industry. ACE Tool 
Holders for home work shops. 



ARMSTRONG BROS.TOOL CO. 

"Tkt T»»l Httdir P$»th" 
IZtN. Frisciin kn.. Ckinii 12, U. S. « 







m 



GERSTNER Tool Chats 

Popular with Machinists and Toolraakers be- 
cause of better construction and flner finish. 
Free Catalog. 

GCRSTNER TOOL CHESTS 
546 Columbia St., Dayton 7, Ohio 



DRILL-INDEX - o-psc 

^ container for 
Indexing and flllng twist drills. Eliminates search. 
Made entirely of steal In nine slses. See your 

dealer or write to 

^ . . CO. 
436 Foot schultz Bldg. «t. Fay I I. Mlww. 

MASTER CHAMPION 

LAWN MOWER SHARPENER 
Also Mfg., Saw Sharpening 
& Key Machines 

FRANK'S MFG. CO. 

Dept. PS-7, 3312 Tweedy Bl. 
SOUTHGATE, CALIF., U.S.A. 




JACKASS 




CIGAREm 
DISPENSER 

Something New! 

1000 LAUGHS 

NOVELTY SENSATION 
Loti of fun for you and your friends. By pressing the 
head downward the ]ackats will extend a cigarette for 
your guests. Movable head and tail, design shows 
Mexican wearing large hat and shawl sitting on the 
Jackass. Silk screen picture. Four flashy colors bring 
out every detail. A swell gift for anyone. Order now. 
Be the first to own one. Send cash or money order 
when ordering; you save postage and CCD. fee. Sent 
C.O.D. plus charge. PRICE $2.00. 

SPECIAL OFFER TWO FOR $3.M 
$16.80 a doz. Special price in larger quantities. 

SPECIAL CIGARETTE LIGHTER. $1.00 
Only One Sold •With 
Sach "JACKABB CIOAKKTTK DI8PBS8SR" 
FARLEY SINEATH 
Vanufaeturtno iroveUle$ 
MO Eiibth Avtnue, Dttartment P.s. New Ywfc i», N. Y. 



MASTER KNURLING TOOL 




for production or occasional jobs 

on lathe, drill prett or at hand tool. Knurls clear., uniform 
pattern on round stock up to one inch diameter. Quickly 
adjusted. Precision-built of high grade tool steeT; knurling 
rolls are hardened tool steel. Long lasting. Price $11.75. 
If local dealer cannot supply, write to 

WEAVER SALES DIVISION 

238 S. D. TR. O. SAV. BLDG. SAN DIEGO I, CALIF. 



Clk^ HANDY ASSORTMENT $1 gg 

n lllx Mechanics — Garages ^ ■ 

W IW^e —Workshops — Home Use * 



SCREWS « 

RIVETS • 
MORE THAN 



NUTS • BOLTS • WASHERS 

SPRINGS • BRACKETS • MISC. 

l.OOO PIECES— 5 full pounds— a veritable 
treasure chest of fastening devices for 
every practical use. Satisfaction Buar- 

anteed. Order now $1.98 

SPECIAL— 2 assortments, over 2,000 
pieces, for $3.69. 
<ict on our FUEE n.nivain Mnlllni; List — 
M.nn.v other valuable Hssurtnients to 
meet every need! 

Hudson Trading Corporation 

JL IS 19 N. Wells St. 
Chicago 10, III. 






'Pt^ HAWAII 

— YOU'LL LOVE ITII 

A beautiful one-piece picture frame 
with facing panels "forever joined." 
Mode from a single piece of hard- 
wood. An ideal keepsake or gift. Send 
50 cents for complete instructions and 
blueprint. Make it yourself. 

Snerman Park Antique* (ex-Q.I.) 
SOBS Easton Ave. St. Loul* 13. Mo. 



Arc Welded Desiqn" Know -How" 



Only $3.50 each Each volume contains ot«t 

3 different vofvmes lOO welfUng designs. Write 

$io.ooj.o.ipo(d Habort Bros. Co. Box P«l, Trey, 0. 



FOR MEN WHO REALLY KNOW PIPES 





NOVTHPIECE TUH 
^(»inis iKkltnr It Mb 



CONO(NSWG CMUlin 
Itript tni! Mta liitttr jiKIS mt i > ft »lil! 



ROWl GUARD 
Actpt shiak lid btwl 4r| 

REHOVtSK SECTION 
•ists t^er«uch cltinUig 

'CHAMICI OUUO -i'^- 
biri tobiCM tnCRiMtt dsa kM 



Poltnt 



HENRY LEONARD A THOMAS, INC. OZONE PARK 17. N. Y. 



RIDE ONE 

and you'll 
buy one! 




Make Your Bike a Motor Bike 



With a 



Motor I 



The modern idea in dependable, low- 
cost transportation. Thoroughly proved 
through eight years of service. Fits 
any balloon-tired bike. Opens up 
thrilling new adventure and travel op- 
portunities. Use it on your vacation, 
for errands, shopping, recreation, busi- 
ness, work. 2^2 h.p. — drives through 
V-belt, unaiTected by road or weather 
conditions. Speeds up to 35 m.p.h. 
125 miles per gallon of gas. Plenty of 
power for hills. Does not interfere 
with normal pedaling of bike. Put a 
Whizzer on your bike now I Easily in- 
stalled. See your dealer or mail coupon 
now. WHIZZER MOTOR COxMPANY, 
Pontiac 15, IMichigan. 



Pmision - dnignad, pr»ci»ion' 
huilt hy automotive craftsmen in 
the heart of the auto industry. 
And auto-type assembly line pro- 
duction has brought its priet 
ivithin reach of all! 

Prtc« subject to clunce wttiiout notlc*. 



WHIZZER MOTOR COMPANY 
Dept. 18 7, Pontiac 16, Mich. 
I enclose $91.60, including t2. 10 Federal Excise Tax, ( ') check 
or ( ) money order. Send rae one Whizzer motor, complete, 
tax paid, with fall inatallation instractiona. Written suaran- 
tee with every motor. 

// deaeriptxv* Uteraturi only t« detired, ektek here ( ) . 

NAME 

ADDRESS 



CITY- 



.STATE. 
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NEW TOOL READY 

War Industry's Handy, All Round Machine 



T» Htme Shops! 

The world-famous Mead Band- 
sander — invented for and used 
by hundreds of war plants — is at 
last ayuilabic to you for home 
workshop use! This remarkable 
machine quickly shapes, sands, 
carves and polishes wood, metal, 
plastics! Works equally well on 
Inside cutout opcnin^rs or irrctru- 
lar outside edges. Gets at places 
no other can! Tilting table for 
bevelline, chamferinc. Rust-and- 
sweat proof top. Ball bcarinKS. 
Saves time, labor, money on Jobs 
in any home or industrial shop. 
Invaluable to homc-craftsmen, 
makers of pat- 
terns, tools, 
dies, signs, cos- 
tume Jewelry, 
castings, fore- 
inus, orna- qoickly 
ments, radio shapes, 
and electrical sands, 
parts, stamp- carves. 
Ings, etc. Noth- Sgi'S?^^. 
\ne else like it. cPeSns. ' 
Sold on 5 Day smooths, and 
Trial, money polishes 
back guarantee. S'.'Vi.'i'.^f T**"' 
Circular Free! »''-*STlC»l 

Cut! Fast and Ctran . . . 
Saves Filino. Sandino 
Work 



Precision 

Ball 
BaarinKS 





BANDSANDER 

WRITE for FREE Circular 

Send for free details on "the m.nchino that 
amazed the uxiUTts!" Hush a posti'aril today 
for l lrcular. surprlslnKly low price, Hurryt 

MEAD SPECIALTIES CO. 

4 1 14 N. Knox Ave. , Dept. 27, Chlcaco 41.111. 



■ M FabricatInK plastics of- 
^^Bl ■ ■ mm K ^ fers you a fascinatinc 

■ mm hobby or a proHtable 

■ m^ ■ ■ ■ _ business. New Carmen- 

■ ^^^^K^^P m m ^^P^^P Bronson Plastics Hand- 

■ " ™ " book tells you how; gives 

construction plans. New 
Carmen-Bronson Cataloe lists all needed materials — piexiKlas, Luclte, 
Bakelite, Lignollte, Tenlte II, Lumarlth In sheets, rods, tubes, special 
shapes — clear and ^lowlne colors. Also plastics dyes, cements, acces- 
sories and supplies. lOc brines you both cataloe and handbook. Send 
for tttem today. 

CARMEN-BRONSON COIMPANY 
165 East 3rd Street, iDept. 7-A Mount Vernon. N. Y. 



if BUMPER JACK ★ 

Now available for civilian use. Ingenious dositri and patented action pro- 
vides ffrcater safety and trouhlc-free operation. Over 2.000.000 uaiMl by 
U. S. Army. K.aally lifts (',000 pound load.s. Hrleht closrd: onlv loi',". 
Extenils to 27vr. Mall.il <'.O.I). anvwh.ri'. .«2.9« (pins posfatri-). 
The Autoproducts Company. 540 W. Lake Street, Chicago 6, III. 



Ma/ieydurOm RUBBER MOLDS 



Now, an amazing new method to make your own 
flexible rubber molds to recast sculptured models 
or subjects. Duplicate singly or in quantity, ex- 
pensive original subjects at amazing low cost. 
Reproduce statuettes, plaques or any other mod- 
els — any surface— \viUi this new liquid rubber 
' material. Hundreds of other uses. 
PROFITAILE HOBBY 1 start this f ascinaUng hobby 
that can lead to lH.-ginning of 
your own business. For only a / 
few cents each, make hundreds l_ 
of castingH to resell at big profit 
prices. Easy to start. Big list of subjects you can 
reproduce. SEND NO MONEY I 
Just your name and address for BIG INTRO- 
DITTORY KIT containing 14 different items; 
evcrj'lliing you need to work with including fa- 
mous Indian model. Pay postman only $1.49 plus 
C.O.D. postage. Money back if not satisfied. Or 
save C.O.D. by sending $1.4<> with order and we 
pay pastage. Write for PRICE CATALOGUEI 

RUBBER-FOR-MOLOS • 521 W. Monroe, Oept 48-J • ChKago 6, III. 






mure Spi-i'dWiiy DrllLs coiiu" i)fT 
tlif pru<liU'tlon line; are belns 
HhtptH-il eai'h <I;i.v. Hut. frankly, 
thoujjh we ar*' heiriunlnp to out 
lntt> uur miiiiiitnlnuUH pile of 
back ortlers. ihore*s a deal of 
waiUn;r ^t\\\ for a lot of people 
who are ordorinjr Speed Way 
Tools today. Ilowt-ver. because 
llicy .Iff wnrth waltlii'r l'<»r. wo 
■.uL'^'»---t that you plai-e your order 
r now wftli vour local .Spee<l- 
/ ^ Wav fh'aler for earliest 
/ ^ pos^itile flelivt ry. 

X SPEEDWAY MFG. CO. 

1864 S. 52nd Ave 
Chicago 50. Ml. 

.Vo. .'Tfl. K'lUivvcli irtth Slt'iP' 
llihitg-- (hurl:. .Vo. S:i-J 
U'ith Jarob Chuck (ng 
illunlriited) tS.OO 
* ^ ^ extra. 




SECBEfS...OF<j 
WINNING COLF ^ 




Easy to Learn "Dynamic Swing" Every Pro Uses { 

Play IN THE 70's. Enjoy your srame. Amaze your i 
friends. Get out of the "dub" class by usin^ prolf 's 
mo.st powerful and accurate swinf?. Five basic secrets Rive 
you rhythm and power, eliminate hook and slice . . . make you 
MASTER OF EVERY CLUB. Easy to make long drives and 
beautiful approach shots. Learn in • few days — 10 minutes' 
practice a day. COMPLETE COURSE NOW ONLY $1.00 
postpaid, or $1.00 plus 24c for postage and C. O. D. fee. Your 
money back if you're not amazed with results, so order NOW I 

THE SYLVAN COMPANY ifAf?'L:g^i.^':f.i: 

CARDED JOKE TRICKS 

8 Bloody Jokes. 8 Beer Tricks. 6 Hot Cigarette. 6 Hot Picks. 8 
Invisible ink. 34 In all on display card retail for $3.40. Your 
price $1.20 per card. $1.00 In 100 lots. Exploding book matches $2.95 
per gross. Terms cash with order. Write for catalog of complete 
line. Certified Products Co.. Dept. 60. LouisTille. Ky. 



MAKE BIG MONEY 




B« o floor turlocing contractor ond lond both new and old 
floors. Sanderi ore eoiy to operot* ond better ttill, you're 
your Own bo»». Write for loteif "tell oll" booVlet entitled 
"Opoortunitiei In Floor Surfocing", encloiing 25 cenii 
in coin or stompi to cover hondling. 



AMERICAN 

• tUlfACINO MACMIMt CO. 
>]1 «l. Clair >lra«l . I»U4» 1, OkU 




AUTOMATIC RETOOTHER 

Makes New Profits 



FOR HAND 
SAWS 




Cuts new teeth In 50 sec- 
onds! Any size tooth 
4 to 16 points. Old 
teetb fall off as 
chips. Simple to 
3^ operate. A perfect 
A Job. 
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POPUIAR 
SCIENCE 



BURR MFG. CO. 



Los Angeles 34, Calif. 



Cl 




• FVevents Rust 
• Cleans • Polishes 



E V E R Y W H 



3-IN-aNE (9S^ 




r. 



MIXES WITH ANYTHING . . . Paint, water, plastic, 
powder, polish, etc. Kit consists of three generous 
portions of Green. Blue and Orange luminous powders. 
Postpaid only Sl.OO with directions. 

J. MISANTONE. 1725 PACKER AVE., PHILADELPHIA 45. PA. 



BUILDiARC^ WELDER ".'iT* 



We Show You How to build thl.s new powerful weld- 
er without rewinding. For light or heavy work. Uses 
colls taken from old auto generators. Works on 110 or 
220 volts A. C. Ha.s JO diflerent heats. Send 35c for 
complete PLANSand valuable Catalog. Write today. 
LEJ AY MFG. CO., 1323 LiJiy Il4f ., MiiMvtlii I, Miii. 




|AW 



STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 37 years expert In.structlon 
— over 108.000 students enrolled. LL.H. Decree 
■warded. All texts furntshed. Easy payments. Send 
for niEE BOOK— "Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 67-S 646N. Michigan Ave., ChlcaEO 11, III. 




New!12"SheetMetal Brake 0nly$12 

Fits In bench vise. Quickly, easily forms all 
kinds of angrles In sheet metal, strap Irun 
and aluminum, wire and plastic. Use It to 
make useful articles. experlmentJil re- 
search work, patent models, etc. Simple 
KaET^s made for quantity dupllcatlny;. N<»w 
available. Send for details, or order di- 
rect. C.O.D. 82.00 deposit. Wt. 8 lbs. 

VISE BRAKE MFG. CO., Dept P.S. 
1318 So. 30th Ave., Omaha 5, Nebr. 



The Crystal -Clear Versatile Plastic 
Colored And Transparent 

Our complete w.-irehouse facilities afford you great savings 
on guaranteed Grade "A" Plexiglas 

«»III»KIIS l>IIOMI*TI.Y FILLKII 

CLEAR PLEXIGLAS SHEETS— NEW PER SQ. FOOT: 

1/16 $1.24 3/16 $1.97 

1/8 $1.61 1/4 $2.34 

COLORED PLEXIGLAS SHEETS: W,. ADDITION'.VL 
Add 10% tor packaging on ordors under SIO. 

Write for free literature on Pla.stlr.s and how to work Iheiu. Price 
list on request for complete line of rods, sheets, tubes, oild shapes 
In all types of plastic. Also dyes, cement. iJUfling compounds. 

All price* subject to change without notice. 

HOUSE OF PLASTICS 

7e04 Fenkell Uetroll '1 1 , Ml«>hl^n 



YOU NEED THIS 

FAST-ACTING AGENT TO 
relieve misery and kill cause* of 

ATHLETE'S FOOT 




Helps 
Guard 
Against 
Re-Infection! 



Here's a product that really does what 
it claims. It's a Doctor's wonderfully 
soothing yet powerfully medicated 
liquid called Zemo. First applications 
relieve itching and burning between 
cracked, peeling toes and aid healing. 
Zemo actually kills on contact the 
vicious germs* that cause and spread 
this trouble. That's why Zemo has such 
an amazing record of continuous suc- 
cess. First trial con- 
vinces. All drugstores. 



ZEMO 



WRITE 



FREE 



Literature 




BUILD YOUR OWN 
POWER LAWN MOWER 



WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 



THE RITE-WAY 
MOWER ATTACHMENT' 



Now anyone can save time and effort 
mowing flelil or laun. by building their 
own wlilrl type power mower. 

We furnish complete Inrnrmatlon. and 
whirl type l>lade attachment. Write today. 

T & H Mfg. Co. 

81 1 E.3i. 0ept.G8-4, Kans.Clty3,M«. 




Protect home, car, boat, cottage, with 
S.O.S. FIRE GUARD. Underwriters' 
approved. Inexpensively priced. See 
your local department, hardware, or 
auto supply store. The General 
Detroit Corp., Detroit 7, Mich. 

1 qt. Vaporizing Liquid Extinguisher 



1946 L^\ 




PUT THIS "WAR VETERAN" TO WORK 

Tough grinding and polishing Jobs In tool rooms and machine 
shops fade away under the speed and versatility of Dremel 
Moto-Tools. Thousands of Moto-Tools helped establish pro- 
duction records in plants such as General Electric. Westing- 
house. Remington Arms. Ford. Nash-Kelvlnator. Consoli- 
dated Aircraft. Northrup. and Douglas. Others earned the 
respect of the armed forces in far flung repair depots. 

Only Moto-Tools Hava All Thase Featuras 

A Model 2 Moto-Tool ilovelops a speed of approximately 27.0O0 
rpm Welehs only 1.3 ox. Shaped to nt the hand. Sturdily built. 
Has ihork-proof hakellte housing. Balanced for vihratlonless 
operation. Uses 110-120 A.C. or D.C. current. 
Patented automatic chuck lock pin make.s removal 
of accessories easy. Pin disengages automatically 
prevents accidental burnlnir out of motor. 



1 



t 

i 



MOTO-TOOL KIT 

Kit. No. 2 with 23 blgn 
grade accesi»orlt'.> and Model 
2 Moto-Tool In hardwfiod 
case . . . S23.50 Model 2 
Moto-Toul. wllr etc CA 

1 accessory. dlD. 3U 



oney-Back Guarantee 

Ask your Dealer about Dremel Moto-Tools 
and accessories. If he does not handle them, 
send direct to factory. We send prepaid If 
cash In full accompanies order. S2.00 
brings Moto-Tool C.O.D. for balance, plus 
po-xtage. Write today for FREE CATALOG. 



MOTO-SAW COMING 

Dremel Moto-Saw 
. . . the sensa- 
tional electric 
scroll saw . , , 
will be back as 
soon as materials 
are available. 



27,000 
K.P.M. 



Cl Sharpening 
n Finishing 
n Touching Up 
P Sanding 
r Drilling 
n Mortising 
n Engraving 
D Burring 
n Grinding 



n Polishing 
n Burnishing 
n Inlaying 
~! Sawing 
n Scoring 



« Fiw (I 
Iki jaks 

That Caa 
OoM Biltir »m4 
Fasltr Willi a 
Mota-Tasi 

□ Cleaning 

□ Routing 

□ Cutting 
n Rasping 
n Carving 

□ Brushing 

□ Dressing 



DREMEL MFG. CO. Dept. 126-G Racine, Wisconsin 



NOW READYl 

Little Giant 
5-TUBE SUPERHET 
AC-DC LATEST MODEL 

Immediate shipment. 
LITTLE GIANT- RADIO 
with latest in electrofiic 
development. 530 to 1730 
KC. Permanent Magnet 
Speaker, New Sliding 
Pointer Dial with illumination. Handsome 
Walnut or Ivory neo-plastic cabinet. Brings 
■n the stations you want sharp and clear. Send 
remittance or send $5.00 deposit and we will 
ship C.O.D. for balance plus delivery charges. 
AGENTS WANTED. Make money on this 
and other models, also electric phonographs 
and record changers. Write for Agents plan. 




22- 



O.P.A. Calling 



TONE-A-LUX RADIO A TELEVISION CO. 
Dept. TPS, 303 W. 42nd St., New York 1, N. Y. 





ALL PURPOSE ARC WELDER 

« Modtit ... J.' l o/f D.C, 110 10 440 A.C. 
A complete worlishop in itself! Weld, 
cut. braze or solder any type metal; 
iron, castings, aluminum, steel, bronze 
... in any gauge or weight, with equal 
ease. Compact, complete, sturdy as the 
Rockies. Formed steel and cast alumi- 
num case, welded steel base. 4' cast 
wheels. Built with voltage control. Bet- 
ter on R.E.A. lines. No training needed. 
Sold throughout the world. Uncondi- 
tionally guaranteed for 2 years. Fully 
equipped — ready to use. 

FORNEY MFG. CO. 

FORT COLLINS 3, COLORADO 



RAYON 

PARACHUTES 

strong and sturdy — new and different! Brand new white 
heavy rayon fragmentation bomb parachutes, complete 
with reinforced corded rayon shroud lines, and packed 
in metal cylinder 15 inches long. 4 inches in diameter. 
'Chute measures over 7 feet in diameter. 22 feet around 
the outer edges. Use them for tents for the youngsters, 
swing hammocks, beach umbrellas, costumes. Complete 
"chute only $1.98. including shroud lines and metal con- 
tainer. Rush your order — send check or money order 
(add 50c each to cover postage and handling), or order 
C.O.D. Immediate delivery — satisfaction guaranteed. 

HUGH CLAY PAULK 

Dept. 7, 49 Falmouth St. Boston 15, Mass. 



C(^m€^ Popular 
MOTOR BOOKS 



Sind for FREE 
Motor Book 
Catalog 




INDIANAPOLIS "500" RACE HISTORY BOOK 

Just out! lOOO Illustrations; 320 

large pages: complete detailed data 
on every race held on Speedway 
since 1909. Foreign and U.S. cars 
and drivers shown. Enjoy for lOc a 
race year after year history. Complete 
book $3.50; with De Luxe red Fabri- 
koid binding, SS.OO. Postpaid. 

MOTOR RACING WITH MERCEDES-BENZ 

Sensational book of Grand Prix Racinf;. 176 pafces. Includes 93 
finest action phuius. Famous speedways, cars described. See and read 
about Caracciola. Rosemeyer. Seaman. Ruesch. Mays. Nuvolarl. 
FagloU. Lane, others. Photos Mi'rct'rtes-Bpnz. Auto-Unlon. Alfa- 
Uomeo. Bueattl. Ma.serati. others. Graphic, thrlilinR race incidents. 
Postpaid S2.00: no Luxe cinchhound S3. 00. 

Ab Jenkins Race History Book. $1.50 . . . Power & Speed S2.SO 
. . . Speed — How tu Obtain It . . . SI. 50. All books postpaid. See 
our art umler Autos. Classlfiert section. Pin cheek or M.O. to this ad — 
mall now to 

CLYMER, Dept. B7, 2125 W. Pico, Los Angeles 6, Calif. 



SUPER DRILL GRINDER 



SUPER ARBOR 



SUPER HACKSAW 




Sharpens round shank dtills i 
from 3/32- to 11/16" In) 
diameter, up to 11' long, i 
Grinds old drills like new \ 
in 4 different point angles, i 
using hand or power grind- | 
Ing wheels. Money-back t 
guarantee. ] 
Price only $2.95 



(Patent 




Price only $1.50 



And Flat Die File Holder Tool with 100 
uses. Holds broken hack saw blades. Ideal 
for close-quarter work. Good knife or 
scraper. Only 95c. 



At Dealers or Postpaid 

Cranriaii IMfff Rn ^'^^ Slauson, Dept. 
kranaail niTg. UO. fb-TLos Angeles44.Calll. 



POPULAR 
Z4o SCIENCE 



Cl| aterial 



Ten Thousand Ways 
TO MAKE BIG MONEY' 
In Your Own Business 



Men and Women NOW yoa can gtt the facts yon need to assure SDCcess In 

your own business. New Revised EnlarKed Book of 10.000 formulas, proc- 
esses and trade secrets. Included arc dictionary of chemicals. Illustrated 
workshop and laboratory methods and a glossary of continon names and chem- 
ical substances. Over 900 pases of priceless Information on all subjects In- 
cludlnR new sections on Plastics and Photoifraphy, Your future is "bound** 
In this amazlnK book. Your own home laboratory within its covers. No details 
overlooked. Get ready for new horizons that will open up the moment you 
open this wonder book of scientific knowlrdire. 

Partial List of Contents 

Plastics, photography, adhesivrs, alloys, antiseptics. astrinKcnts, 
beauty preparations, beverages, candies, cellophane adheslves, cellu- 
loid, cements, cleaning preparations, cosmetics, dentrlficet. ditln- 
fpctanis, dyes, electroplating, emiialming fluids, hair preparations. 
Inks, lipsticks, liquors, lotions, oils, paints, perfumes, polishes, 
soaps, varnishes, wines, wood, and countless others. 

A Troasur* House of Scientific Formulas 

Complied by experts in casy-to-untlerstanfl lunf^uaKc, Invaluable, authorita- 
tive Information you must have for future success. He your own boss the easy 
way. Let BIN<; PRODUCTS show you how to start with a small investment. 
A single formula may be worth 100 times the price of THIS BOOK! Only 
$3.9,1 postpaid, Canada and KorelKn $4.30 (C.O.D. shipments in U.S.A. 
only). Don*t wait: Ordir yours TODAY! 

^ Street 
Mass. 



BING PRODUCTS, Dept. BBl g>..n. 




HANDY BALANCE FOR ALL PURPOSES 

Photographic, Chemical Work, Etc. 
The ideal all-rounci scale for i;cneral 
laboratory work, neatly deslKned. 
accurate construction. Mounted on 
4x11 base. The pans are of pol- 
ished metal, 3%" diameter with 
7%" beam. Balance measures 9x11". 
Furnished with 5 metric or avoir- 
dupois weights SS.OO 

STANDARD SCIENCE SUPPLY CO. 
1236 N. Paulino Street, Chicago 22 




MACHINE SHOP EQUIPMENT 



Every man who owna a workshop should have a 
copy of this new. authentic cataloi; of Machine 
Shop Equipment . . . the latest tools made by 
the biKKest manufacturers in the United 
States. Replete with illustratlona, descrip- 
tions, prices. Prompt delivery on most tools 
listed in this cataloK. Available at the cost 
of printing — 50c a copy — Get yours today! 
Priee of Catalog Refunded on Tirtt Order 
over $5.00. Send check or Money Order to 
CENTER TOOL CO. 
152 Centra St.. Naw Yark 13. N. Y. 



FREE 32-PAGE BOOKLET ABOUT 

MODEL RAILROADING 

THE WORLD'S MOST FASCINATING HOBBY 



E 32-PAGE BOOKLET tells all 

jt this absorbint! hobby for 
I skilled tradesmen, business and 
I piofesslnnal men. Give yourself 
hours of satisfaction and relaxa- 
tion building your own scale model 
I railroad which performs and looks 
like the real tliine. It's easy and 
I relatively inexpensive. Get started 
I now. Send at once for our free 
{booklet "Your Model Railroad." 

MODil RAILROADER MAGAZINE 

DEPT. NR MILWAUKEE .I.WISCONSIN 




BOY MtOWDYI 
NEW A.A.F. LIFE RAFTS 

1 Man size 3V«' x 5^A' $24.95 

5 •• •• 9' X 5" 69.60 

7 •• •• 11' X 6' 75.00 

Used but excellent rafts M, off. Send 25 "7 with order, 

balance c.o.d. Write for literature — Act Now! 

E. K. CARGILL COMPANY MACON, GEORGIA 




WILL HELP YOU 
DO BETTER WORK 

Every craftsman knows 
that better tools produce 
better work. And that's 
what a Stanley Bit Brace 
does. It puts skill in your 
hands and it represents the 
ultimate in material, design 
and performance. 

Look at Stanley Bit 
Brace No. 923 - head of fine 
tropical hardwood, steel 
clad — bronze bushing in 
head to minimize wear, with 
end thrust carried against 
ball bearings - heavy steal 
rod - chuck with steel shell 
and hardened, forged jaws 
to hold bit or drill securely 
for true boring. 

A word to the wise crafts- 
man is - buy Stanley. 



[stanleyI i 

Trmd« Mark 

HARDWARE HAND TOOLS- ELECTRIC TOOLS 



Here are two books well worth owning 

The first book is free . . . "The Joy of Accomplish- 
ment", a brief introduction to tools and their uses. 
The second is the famous textbook . . . "How to 
Work with Tools and Wood", recently revised, 
fully illustrated. The cost is only $1. 

StanUy Tools, 276 Elm St., New Britain, Conn. 

Please send by return mail 

□ FREE booklet: "The Joy of Accomplishment" 

□ 188-page book: "How to Work with Tools and 
Wood." $1.00 enclosed. 

(In Canada: Send order to Stanley Tool Co. of Canada, 
Ltd., Roxton Pond, Quebec. ) 

Name 



Address., 



City 



State. 



I'erial 



/I DYNAMIC H EAVY DIITY 
INDUSTRIAL WELDER 



FOR ONLY 




IDEAL FOR AUTO - HOME APPLIANCE AND FARM REPAIRS 

DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY— Moin*enone« M.n; Form»r»: 
Mechonicj; Machine Shopj; Foundri.i; Au»o. G.nerol Repair ond Job Welding Shopj; oil using 
the DYNAMIC find it \a indiipentoble ond u«eful *hof fhey cannot afford to be without it. If 
inexperienced, you can eoiily learn to do o Yoriety of high grode welding jobs by following the 
procticol. simplified operating ond welding instructions furnished. Once you see o DYNAMIC in 
operation, you won't want to bo without it. Its simplicity will omoie you. In a yeor the 
DYNAMIC only costs you about 6c a doy. Helmet, rods, cables, holder and operof 
!ng instructions, etc., furnished. 

SAVES YOU VALUABLE TIME AND MONEY ! 

This portable DYNAMIC WELDER — easily carried to the job- can be 
operoted from ony convenient, properly wired 110 volt, 60 cycle line. Can 
also be supplied for 220 volt, 60 cycle operation and for other voltages ond 
cycles ot slight additional cost. Works on IRON, STEEU BRASS, BRONZE. 
'<?' AND OTHER METALS — has 8 metallic and carbon arc welding heot stages- 

does work you would think only possible with larger more expensive machine. 

DYNAMIC WELDER CO. • 13 East 23rd St., GH, Chicago 16, III. 




COMPLETE, 



AVAILABLE NOW 
WITHOUT 
PRIORITIES! 

WIITE TOOir FOI 
PMTICUUn 

Gel details on our 
10 day trial offer 



Member Cbicuo 
Association of 
Commerce 





RADIO PHONES <""y «9.95 

Made to U. S. Army Specifications, passed 
liy Signal forps Inspectors. Dynamic Micro- 
phone and dvnamlc receiver or rtnest quality 
- Water, shook, weather and altitude proof, 
used on tank and aircraft (B19) Intercom 
s.vsteinK. For recordlnpr. for l)attery-less tele- 
phone, talk through your radio set or use 
eari>hones for pocket-size set loud speaker. 

("omplete two receiver, cord set. head 
band, and dynamic hand microphone In- 
cluding special connecting cord set. L.ess 
than regular cost of dynamic mlc. 

Postpaid $9.9S 

Kuuf 4 ELECTRIC SWITCHES 

Versatile Sw/teh of a Thousand Uses 
Mi/lions In Pos» Wor Applications 

Floodllglus your porch when the door Is 
opened - sounds alarm when window Is 
opened — signals arrival of mall - controls 
heating of furnace — filling of water tank, 
these and many other services are performed 
by this versatile switch. Shipped with In- 
struction sheet showing numerous Illustrat- 
ed uses for this device at the low price of 

Sl.oo postpaid. 

KINO PRODUCTS COMPANY BATAVIA 1, ILLINOIS 

We invite Umifitioas 
INDUSTRIAL SALESMEN 

who want a permanent connection with a real futiire with one 
of America s recognized leaders in the industrial stoker and 
combustion engineerine neld to write us. In certain locations, 
we can help an alert energetic individual get started as a deal- 
er in business for himself, by selling our engineering and 
equipment. A good salesman or dealer who applies himself, 
should net from $6000 up annually. 

ADDRESS; Sales Mana ger;JoxJBl79^Ctiicage, III. 

ATTENTION HOMECRAFTSMEN! 

HI AMC For Dutch Windmills. Lighthouses. Bird Houses. 
fLf^i^^ Lawn Chairs. Arbors. Trellises, many kinds of 
fine furniture, also a great variety of Lawn Figure patterns. 

SEND lOc FOR CATALOG ILLUSTRATING OVER 100 PRACTICAL I'UO IECT.S 

Craftsman's Model Co.. 2030 N.41st St., Dept. K7. Milwaukee, Wis. 

rREalO/inflSTER glrze 




w k rut 



Car Owners! Meet Master Glaze — ^the sensationally different 
luster for new and used cars! Not a wax — not an oil polish 
— not a paint! — nothing that "smears" over the surface. 
MAS TER GLAZE is a unique discovery — a creamy liquid 
—quick and easy to apply! Gives a hard, 
glass-like surface. Even gasoline cannot dull 
it! Lasts six months to a year! Amazing 
luster— beautiful, sparkling clean and bril- 
liant! Doesn't finger-mark — doesn't smear! 
A match box full glazes an entire car. Seals 
the pores— protects! NOTHING LIKE IT I 

FREE SAMPLE 

Just senri your name and address to 
MASTER GLAZE CO., 7720-557 W. Harwood Ave.. Milwaukee, Wit. 



AGENTS 

An u nu sual 
opportunity I 
Quick, flashy 
demonstrator. 
Big profits. 
Good territory. 
Writs todayl 



Turn Your Home Workshop 
into o PAYING BUSINESS! 



• Have you a small wood working 
shop in your basement or garage? 
How would you like to earn $100.00 
a week making items for us? Write 
for Free information— 

AMERICAN WOOD WORKS 

Subsidiary of American Builders Supply Co., Inc. 

6359 YUCCA* LOS ANGELES 23, CALIF. 

OFFICES IN ALL PRINCIPAL CITIES OF THE WEST 




1 



100 



100-t 



101 

ioi-B 




Model 
No. 100 



TOOLS 



$295 



BEVERLY HILLS, CALIFORNIA 



Say You Saw 
It In Popular Science 



CARBIDE SCRIBER 

NON-MAGNETiC 

FOR HARDEST STEEL, GLASS. ETC. 



Tungsten Carbide — the hardest metal made by 
man — carefully ground on diamond laps, brazed 
into stainless steel 6" 
handle for marking steel 
and other metals — for 
etching, marking, cut- 
ting glass. Cuts all direc- 
tions. Easy to follow 
any contour. In plastic 
case with pocket clip. 

Dtalert, Distributors and Salesmen Wanted' 

LUCAS-MILHAUPT ENGINEERING CO. 

5051 SOUTH LAKE DRIVE • CUOAHY. WISCONSIN 




Ci 



iterial 



TestO-Lite 



isomt SHOOUfti 



in REHE 

HEDGE TRIMMER 



4iTHE NEON GLOW ' 

. . . LOCATES TROUBLE 

INSTANTLY in electric cir- 
cuits, fuses, cut-outs, mo- 
tors, radios, appliances. 
Tests everything electrical 
from 100 to 550 volts. In- 
dicates hot or grounded 
wires. Tells AC from 
DC. Engineers prefer 
it because it has pat- 
ented safety features. 

A PUTS "FINGER" ON THE 
TROUBLE SPOT--QUICKLY 

Far (uperior to ordinary clumsy teit bulb. 
Saves precious time. Indispensable In shop 
or liome. Vest pocket size. Lifetime euar- 
antee. List $X.SO (Pat. No. 1,778,883) 
PurcliasetlirouKtireeularelectrlcaldealers. 



L.S.BRACH MFG. CORP. 



200 Central Ave. Newark, N. J. 





OUTLETS 



SHEET METAL PROJECTS 

OLD SNIPS' BEST SELURS 

34" X 44" Blueprints 

£103 Colonial Post-Top I.amp. HliiKol door for re- 
lumping. Mukf8 t>i*autiflil cupper project. .SX.OO 
Plate riirder «: Box Truss BrlilKes. Inverted 
deck type. HO Scale wltli conversion t^l>le. . .Sl.OO 
i;86o Kishlne Tackle Knx. .t trays, sinker bin, sand- 
spike, hf>ok-hol(ler, reel compartment St. 00 

— 951 Exeruttve's Desk Lamp. Modern fluorescent. 

built-in picture frame for r, x 7 Portrait $1.00 

DRAFTSMEN ASSOCIATES 
3300-3 Aldlne St. Philadelphia 36, Pa. 



48 PLANS $1.00 • FRf£ 751^ MARTIN HOUSE PLAN 



Toys 4sh lt»Y*. q*me% qarden culOuU. w«ll thclvcs. l>\ii:h beys 
9trU. AniiDAlB. ale . ric Mcny o4h*t n«w txtd ist«i«»ung pt^rcu Fia- 
Ml t«I*ction •vallable Make pro|«ci t^a^ ilse you desire. Pliie TTlZt 
75c 1^ Umlly Huiin ttouM pUn. Send only SlOO to ..... . 

JACKSON STUDIOS $4<0 N.ShoreUiuJAvt. Mtl««ukM II. Wla. 
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STRIPS LIKE MAGIC 



IDEAL Wire Stripper 



Simply insert wire and squeeze 
— that's all! Strips all solid and 
stranded wire from No. 22 to No. 
10 Gauge. 

IDEAL INDUSTRIES, inc. 

{ SucceMor to Ideal Commutator PreMtrr Co.) 

5084 Pork Ave. Sycamer*, III. 



Complete Set of 4 
Lever-Lock 

BORING BARS 

locked in Slutdy Wood Bos 

4 prcasion borinK htn, 3/16", 1/4". \/H". 1/2" 
hsTOcncd drill rod .each with the excluMve Clark 
Lever-Lock chsi grips tool bit ai excrrmr end co 
b«>rr Of thread to bofiom of bliod hole with fuU 
cksfancc; 4 ptcdsioa ground thread tool bits 
and 4 boring bits tempered bv deep freeze 
process. Extra round bits avaitaDlc. ground ur 
uogrouod. MONEY BACK GUAKANTEE. 
Order today! Drpi. PS7-LLB 




in 20 MinutatI 

Attaches to Va" 
PORTABLE ELECTRIC DRILL 

So Light o Woman Can Opmratm 

Now you can take all the drudgery out of trim* 
ming hedges, shrubbery, or ornamental trees 
with the marvelous new La Rene Hedge Trim' 
mer. This precision instrument attaches easily to 
any standard 14" electric drill (operating at 
1.000 to 2.300 RPM) and makes 60.000 can 
per minute. 

Made of steel. No nuts, bolts, or screws. No 
intricate parts to get out of order. Guaranteed 
for one year against mechanical defeas. 

Go to your dealer today. If he cati- only 
not supply you, order direct. State 
make and model of drill you own. Sl^90 
Send either check, money order, ur Ifl 
sent C.O.D. " ^ 

VTrite for Descriptive Booklet L 

JOHN L. JAMES CO. 

Manufacturers 
SaUs Office: 307 FIFTH AVENUE, NEW YORK 16, N. Y. 




READY NOW! Send For Your FREE Copy! 

Radio sets.. .radio kits (including 19 Popular Mrrlianics Kits)... 
radio parts.. . electronic e(iuipiii<jnt...amplilivrs... complete, stand, 
ard lines of post-war desisned equipment :ind pupplies; pages 
and pages of wliat you've been waiting for.. .in the new Concord 
Catalog, ready now I Rush coupon for your «ii|»v,.. sent FREE! 

^oiTCORD Radio Corp. 



LAFAYETTE RADIO CORPORATION 
CHICAGO 7. ILL 901 W. Jackson Blvd. • 26S Peachbtt Si. ATLANTA 3, GA, 



CONCORD RADIO CORPORATION, Dcpt, PS-7S ■ 

901 W. Jackson Blvd., Chlcaso 7, III. | 

Rush FUEE copy ot new, complete Concord « 'ataloK. | 

Namt I 

Address ! 

City .Si.ilr I 



9330 S«MTA M0MC4 B0ULEV4R0 • BEVERLY HILLS. CALIFOPMS 



Copyrighled materi al 



WORLD'S LOWEST PRICED 

ADDING MACHINE 



Army BRAND NEW Ctmpltte 

TRANSMITTING CrTC 
and RECEIVING OL I O 




3 Sets in One— 15 Tubes by Zenith 



SET A, for telephone and telecraph includes: 6 tube supcr- 
het receiver and 6-tube MOPA transmitter with 807 linal 
amplifier. Frequency ran^c of 2 to 8 mcKac.vclcs includes 
the 80 meter amateur bands. SET B, transceiver that can 
be shifted to the 144 or 223 mesacyclc amateur bands. 
SET Cf a complete inter-com system. POWER SUPPLY: 
This unit, including dynamotor. operates from a 12-volt 
storage battery. Ideal for mobile or marine 
installations. 2 Antennas, 1 Veriometcr 
Resonater. Spare Set Tubes. Generator. 
Spare Parts: 5 sets Earphones. 5 Micro- 
phones. Cost Govt, many times more. 

All mercIi.'inillNe Kii.iranteoil. M.ill ordiTS promptly nili-rt. All 
prices F.H.n. Ni-w York CItv. ."^fiiil Mont'V Order or Chock. Ship- 
ping chanri'ii Hfnt r.O.D. .SKN'D KOIt FI.YKIl. 

COMMUNICATIONS EQUIP. CO. 

Dept. S-131 Liberty St., New York 7, N. Y. 



Made From 




IMPORTED BRIAR 




BULLDOG SADDLE 

Enjoy unmatched sweet smoking 
quality, outstanding fine grains, 
in modern designs. 

illuttratad booklet. $3.50 to $10 
C B. WEBER & CO. 146 Cator Ave., Jersey City 5, N. J. 





Motor Arbor and Combination V PuNey 

—1 X'f' riKht ir^c—W left 730 

- % & -Vi rUht and left Jl.OO 

I Add 10c postace U.S.A. Trade dis- 
counts. 

B. DOWICK 
584 Communipaw Ave., Jersey City 4, N.J. 




250 POWER ftR TELESCOPE 

COMPLETE ISNS SET only $2-50 

See the mountains and craters on the moon, the rinsed planet 
Saturn, the moons of Jupiter, distant ships, people, and hundreds 
of other interestine sights. Malce your own hiith tJowered telescope 
In one eveninu of ea.sy work. AH optical parts for 6 ft. long refract- 
InB tele.'^cope completely finished. Set consists of 3 inch diameter 
75 Inch focal lenitth ground and polished objective lens and all 
eyepiece lenses needed to Kive magnifications of 50X, lOOX, 150X. 
200X, and 250X as an astronomical telescope, and SOX. lOOX, and 
ISOX as a terrestrial telescope. Complete lens set with full direc- 
tions for mounting, only S3.50 postpaid. 

BROWNSCOPE CO.. Dept. 7P.24W. 45thSt..N.Y. 19,N.Y. 




FREE TRIAL 

.ONLY 



rOTAL 
COST 



$050 



SEND NO MONEY 

Each Baby Cal- 
culator in Beau- 
tiful, rlch-look- 
InB Leatherette 
case — at no eX' 
tra cost. 

FREEH 



VEST POCKET SIZE 

IDEAL FOR BUSINESS OR PERSONAL USE 

Flta vest pocket or purse. Guaranteed 
accurate. Operated as easily, and as 
reliable, as machines costing many 
times as much. Not a toy. Substan- 
tially made of 28-Bauge steel — guar- 
anteed for life against defects in 
construction. You positively can't 
buy a calculator of equal quality for 
as little money. ACCEPTED AS THE 
FINEST LOW PRICED CALCULATOK 
FOK OVER 30 YEARS! Operates with a 
flick of your finger. Adds, subtracts, 
multiplies, divides — counts up to ten mil- 
lion. Pays for itself over and over in mis- 
takes avoided, and time saved. MAKES 
I»K.\I, (UFT. 

Sold on a positive money back guarantee. 
Send only $2.50. Calculator sent postpaid, 
or send name and address and pay postman 
$2.50 plus postaue. MONEY RACK IN 10 
DAYS IF NOT DEMUHTED! (If outside 
U. S., send $3.00.) AGENTS WANTED. 

CALCULATOR MACHINE CO., (Mfrs.) 

Oept.468,P.O. BOX248,GLENVI EW,I LLI NOIS 



SHOIV A WALTER LANTZ 

CARTOON 





riLHS 

Always "In and out" of trouble. Ornnd HOME ENTERTATNMENTr 
Show them often with a Mickey Mouxc, Donald Duck and Oswald 
Ualibtt Cartoon feature. 

SO Ft. aMM. .Sl.SO— lOO Ft. 16MM..$3.00 

Free Air 1201-A Ship Wrecked 1209-A 

Beauty Shop...... 1202-A The Auto Race 12X3>A 

See at your dealers or order direct. For catdlos and price*. w*ite to 

HOLLYWOOD FILM ENTERPRISES, Inc. 

606O Sunset Blvd. Dept. 1»« Hollywood 28. Calif. 




How to Make 

LIQUID MARBLE 



And BIG PROFITS In Your Own Business 

Amazing Litiiiiil Marlile ran lie made at liuiiic withnut machinery. It 
reiiuires nn exucii-iite eiiiiiiiinetil lu apply. .Ni-ed.-i nn heat ur pressure. 
Can he sprayed, lirii.-ihed or Iniweled onlo any surface: iir jiiiunri into 
muUI» /«/■ caxtitiii i riiriixiii- nuvillivn. It produies a xmooth, hiKhly 
gla/.ed niarhle eilect un concrete, wooti. ualllioard, irun, stune. etc., 
without ruhhinx or polishini;. Liquid Marl)le can lie made in any eolor. 
Il Is even Mim hnnitifiil Ihiin iiinuint marhle tie('au.se uf Its highly 
gla/.ed tliiisli, ( lists far less. 

Other Money-MakinE Opportunities 

1'I.A.STIC FI^OOHINC: Make liretime Hooik in any color or shade. Can 
Ik* laid over wood, concrete, hrlck. cement, etc. Work out beautiful 
pattern.s In contrasting anil liarmonious colors. 

KLF.XIBI.K MOI.I'.S: Make your own FI.K.VIBI.K MOI.OS: ca»t novelties, 
stiituary. desk sets. Itook-cnds. etc.. out of Liquid Marble, plaster and 
many other nioldinf; compositions. A lar};e sizeil mold coats but a few 
cents. Hundreds of casts can Ih> t.'iken from a single mold. 

Unlimited IMarket 

you will Hnd steady ye;ir-round demantl In .vour own community. No 
selling prohiem. We sut>ply names of HI(i IICYF.Ii.S for your finished 
products. 

Let BINC PRODUCTS show you how to start with a small Investment 
and build ,'1 perioiinent. independent, profitable buslnessl Don't fall 
to grasp tills opportunity! Write now for FKEK CATAI.<)(;! 

BING PRODUCTS, Dept. B7, ILtm"»;i;r.! 
BUILDING CONSTRUCTION 

with cement composition nnd cheap wood builds 3 
room house low as $250. Fnrm hulldln}; low nn S<%o. 
Homemnde forms mnke hlocks . panels nntl tlleit in 
color, anil walllioard of nawdust and other compo- 
sitions. \Valt-hi(:h hlocks. Insulated, with finished 
sides. Str«'ain-llned ro«)f and walls, t'ement Ifutters. 
Cabins, stores, sectional. Troweled roofs and lloors. 
Ten formula.s. l Of f money and labor savlnt? Ideas. 
Mixer and buzz saw easily made from an old auto. 
Make doors and u |||dn\^ ^ , 5(1 proved ways to earn 
*l(i.OO $15.0(1 a da.\ . (;u;ir:iniee<l , llluslrated book. Sl.OO. 
MAKE FURNITURE OF COMPOSITION cement, sawdust, paper, asbestos. 
Honi.'made cement. Some part scrap wood, and metal make tables. 
cablneUs. chests, racks, shelves. Inclosed sinks, lawn novelties and 
toys. Over SOOCr Profit. 50c. 

HOW TO MAKE ACCURATE SHOP MACHINES, saws, drills, for^e 
lathes, tools, electric weed cutlers and many other ihlnfcs from old 
nuto parts and washing machine motors. Illustrated. 50c. 
HOME MFG. ENTERPRISES. 50 selected home shop projects. 50r. 
Specl.ll: All lour booklets dt scrib* d ;»taov« . 1*2.00 oostp.itd. No CCD. 
HOME INDUSTRIES. 1318 So. 30th Ave.. Dept. PS.. Omaha 5. Nebr. 



HOW TO CUT RAFTERS 

New vest pocket book firlves lengths . Side cuts. Plumb cuts, 
l)e«Iuctions. For all rafters for any bulldlntr from one Inch to 
forty feet wide. iJlves numbers to cut on square. Also desrrees 
for same cut« for Kadlal .Saws. All stamlard pitches from to 
Ss. .lust open book to pitch iiatre and there are your lenprths. 
side cuts. etc. Anyone who Knows what a Jack r.ifter Is can 
frame a roof If he has this preat book. Price one dollar pre- 
paid. BUILDERS' TOPICS. Dept. S, Med. Arts Bide.. Seattle 1. 
Wash. OrlK^inal teachers of the square in five easy lessons by 
mall. Send for FRKK list of plan hooks — Kamp Kablns to 
Mansions. 



PRAYER 



The prayers of the most worthy people often fail. Why? 
The unworthy often have the greatest health, success, 
riches and happiness. The best, smartest, and most in- 
dustrious people often have only pain, poverty and sor- 
row. Why? Thirty years ago, in Forbidden Tibet, behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he met during his twenty- 
one years of travels in the Far East. Sick then, he re- 
gained health. Poor then, he acquired wealth and world- 
wide professionalhonors.Hewantstotell the wholeworld 
what he learn«?d, and offers to send a 9,000- word treatise, 
FREE, to everyone who asks promptly. It is a first step 
to the POWER that KNOWLEDGE gives. There is 
no obligation. Write for YOUR FREE COPY today. 

INSWrUTE of MENTALPHYSiCS, DeptX-261 
213 South Hobart Blvd.. Los Angeles 4. Calif. 



3 B!G g^b SPECIALS 

FUN-AMUSEMENT-ENTERTAINMENT GALORE 

Here Is the BIGGEST TREAT that could be offered 
to any Boy or Girl. Entertaining and Instructive and 
Amusing for the entire family. Don't pass up this 
opportunity to get these BIG SPECIALS. They are 
NOW AVAILABLE. But you BETTER HURRY! 

RAPID FIRING 
AUTOMATIC 

A Real Thrlllerl 

HERE IT IS! Just what everybody 
has been looking for . . . Makes a 
LOUD REPORT . . The very latest 
. . . Gun shoots Rolls of 50 Rounds 
. . Quick and E^sy to reload . . . 
All Mstal . . . Easy Grip Trigger . . . 
Be the envv of the other _ ^ _ 
boys . . . B« First . . . $1 OO 
Get the jump on the * 
other fellows. Cun Only Postpaid 




BIG BOX OF 20 MAGIC TRICKS Complete with 
Apparatus and easy-to-follow Instructions 

. . A REAL GIFT 



LOADS OF FUN . . , 

Presto! . . . and YOU CAN DO all 
these MAGIC TRICKS with the 
skill and technique of a profes- 
sional and amuse everyone . . . 
Be The Life Of The Party ... A 
Thrill Every Minute ... C4 ao 
A BIG BARGAIN AT «X'* 
THIS PRICE! ONLY Postpaid 



MAGIC /ET 



20 '.virr::' 

M4&IC IRIC«/ 



Amazing Inven 
Magic PICT 




tion! Auto- Showf Clear Pic- 

U R E GUN f" 

ing Wall or Floor 

USES REAL FILMS 



Adiustable 
Focus and 
Strong Lent 



4 Continuous Films 
and Batteries with 
each outfit. Ready 
For Use 

ONLY 



$398 

Postpaid 



«CTU«L FILM PICTURES OF PRESIOEHTt 

Ju.si the llilnK for any Boy or Girl 
... A Ileal Movie I'KOJKCTOH 
... .showing :i continuous runninf; 
film; under trl^^er control and ad* 
Justahle focus . . . Good clear pic- 
tures of rresldents. Little Red RIdlnR 
Hood. Rip Van Winkle. Animals. 
Planes, Ships, etc. Can he shown on 
any wall or cellinf? In ana home . . . 
Easy to chanRe films. Extra films avail- 
able. A pr.'icllcal and Instructive Rift. 



"BIG 3'' COMBINATION OFFER! 
these 3 Big Specials ONLY 

FUN— CONTINUOUS PUT AND REAL ENTERTAINMENT 
ir USE THIS COUPON . . . MAIL TODAY it 



'6 



50 



Post- 
paid 
In U.S.A. 



★ RUSH ★ 



AT-EM-BOM. IMC. D*pt. PS-7 
141 W. Jackson Blvd., Chicago 4, III. 

Knclosed lind $ Kush the Items checked. 

a All Metal Automatic Cap IM.stols (St.OO ea. Postpaid) 

a Big Box of MaKic Tricks ($1,98 ea. Postpaid) 

n Auto-MaKlc Picture Gun (S3. 98 ea. Postpaid) 

□ All 3 Big Specials ($6.50 combination offer Postpaid) 

Name 



Address . 
City. . . - 



. SUte. 



BREATH TAKIH6 BEAUTIES! 

IN FULL COLOR FOR ART STUDY 



Thrilling, colorful 
t ran.iparencies of 
beautiful Hollywood 
.Model.t ... so real . . 
so lovely they'll take 
your breath away 





HOUYWOOD PROFESSIONAL VIEWER 



Life-like, crystal clear maKnilication comparable to theatre 
screen projection. F'or 3.5 mm. .slides, strip film and 8 or 16 mm. 
movie film. Special Combination Offer — Two exquisite trans- 
parencies of lovely Hollywood .Models and sensational Hollywood 
Prof .■ssional Viewer — BOTH FOK O.N LY $3.50 
Studio Guild, Dept. S, lax 830, Hellyweed 38. Calif, 
I"] S'nit Sprcial fonit,iiutli,in OITor for unly [ ' Finil enclosed S. 

d Srn.l ■• full ol.ir uit .M...I.1 -lirl.-« (or only »MH1 



. .Svn.l ec u. 

I » MONK OlOfI 0« CMi« U INClOtiO WITH OlSU. Wl WIU MT rOITASf 
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A MAGAZINE cover has many jobs. It 
must identify the magazine. It must 
signal old friends that a new issue is out, and 
gain new readers by its timeliness in their in- 
terest. As the show window of the maga- 
zine, like the displays at the main entrance 
of Macy's, Marshall Field's, or your local 
hardware store, it must indicate the char- 
acter of the magazine and give a clue to its 
contents. 

It should be familiar— yet new. It should 
catch the eye of the racing commuter with- 
out shocking the delicate after-dinner sensi- 
bilities of the settled subscriber. Of course, 
its subject should appeal to a wide variety of 
persons and its artistic handling should be 
nothing less than perfect. 

That, however, is only the half of it for 
Popular Science Monthhj. For you readers 
have an uncanny eye for accuracy. In addi- 
tion to all the usual qualifications, PSM cov- 
ers also have to have a technical faithfulness 
that makes a blueprint look like a child's 
drawing. 

A PSM cover must have a subject that is 
important as well as interesting or decora- 
tive. The cover of this issue, for example, is 
really a full-color frontispiece for the story 
about what wind tunnels mean to you as an 
air-line passenger, a private flier, or even a 
taxpayer who licks an airmail stamp. 

Like the Wac Corporal, which soared 
across the May cover, and the helicopter 
view of the Empire State television antenna 



on the June cover, the cave of the winds on 
this July cover is the work of an artist named 
Ray Pioch, who understands PSM's neces- 
sities of art with accuracy. 

Pioch, now 29, has been handling a brush 
since childhood. An art apprentice on the 
Toledo Blade, he studied drawing and paint- 
ing nights in Toledo, and in Chicago at the 
Art Institute. He worked for General Motors 
in the department where the shape of cars 
begins. In the Navy, he served in the famous 
Training Aids Development Center, which 
did so much in the conversion of civilians in- 
to the men who watched the dials in the 
turrets and control rooms. 

A Pioch cover is engineered as carefully as 
a railroad curve. And the cover on this issue 
was an engineering exercise in perspective: 
There was only one way to give you an idea 
of the size of this biggest man-made nostril, 
and that was in the comparative size of the 
men standing just inside the door and those 
working under the real airplane in the test 
section. 

I can testify that Ray Pioch has conveyed 
the impression of gloomy immensity that en- 
velops anyone who stands inside this tun- 
nel, because I was there. As an artist, he 
has created a feeling no camera could cap- 
ture, with a technical accuracy a photogra- 
pher would en\y. 
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An old horse is old for keeps— 
but an engine can be made young again 

You can't look an engine in the teeth, but you can tell its 
age by its performance— and new Sealed Power Piston 
Rings can knock years off its age, increasing horsepower by 
as much as 20% to 25%, saving oil, saving gas, and lengthen- 
ing engine life. 

Whatever the make, model, or degree of cylinder wear in 
your car, truck or tractor, there is a Sealed Power Piston Ring 
Set specifically engineered to do the best possible job. These 
rings are made with the same pride, precision and quality that 
have made Sealed Power the choice of leading engine builders 
for over a third of a century. See your Sealed Power franchise 
dealer and ask him for the new booklet "What Causes Exces- 
sive Oil Consumption." Or write direct to Sealed Power Cor- 
poration, Muskegon, Michigan, and Stratford, Ontario. 



No one piston ring design can 
meet all replacement needs. 
Sealed Power Individually Engi- 
neered Ring Sets are made up 
from twenty-six (26) basic ring 
designs, which permit each set 
to be specifically engineered to 
do the best possible job in a 
particular make of engine. 

These ring sets are engineered 
to save gas without sacrifice of 
oil economy, to save oil without 
inducing friction and cylinder 
wear. Kach set gives balanced 
performance in a particular 
engine. 



'■■'-( 



Pitfon Rings 
Pistons 

Cylinder S/««ves 
Valves 
Water Pumps 
Chassis Parts 



KEEP YOUR WAR BONDS! GET $4 FOR $3! 



© 1946, Sealed Power Corp. 




SEALED POWER PISTON RINGS 

BEST IN NEW CARS! ir BEST IN OLD CARS! 



JULY -ci: 
1946 Z33 
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SOUTH BEHD LATHES 

FOR PRECISION WORK 




V 




Handwheel Draw-in Collet Attachment 

Unsurpassed for small diameter precision 
work. Speeds work and assures accuracy in 
making small fools, in fhe manufacture of 
ports for watches, radios, and instruments 
of all kinds, and in general service work. 

WRITE FOR FREE CATALOG 




Illustrates in full col- 
or and describes all 
types and models of 
South Bend Lathes 
in 9', lO',13',XAVi", 
and 16' sizes. Please 
mention size in which 
interested. 



South Bend Precision Lathes bring to the small workshop 
the same split-thousandth accuracy, versatility, and de- 
pendability for which they long have been famous in In- 
dustry. Practical attachments simplify many operations and 
add to the variety of work that can be done. Prices are 
moderate because plant facilities are geared to the effi- 
cient, large-scale production of these versatile machine 
tools. It will pay you to investigate the many advantages 
which South Bend Lathes have to offer before you buy any 
lathe for your shop. Write today for free catalog. 



SOUTH BEND 

4 5 6 EAST MADISON STREET 

ACe POPULAR 

Z3d science 



LATHE BUILDERS SINCE 1906 

LATHE WORKS 

• SOUTH BEND 22, INDIANA 
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NOW THEY CAN B£ TOLD: Behind the Scenes Dramas of Our Navy! 

NOW YOU CAN SEE THEM: Hitherto Secret Photos Never Before Released! 



"RATTLE STATIONS!" The ship's \o\id 
" speaKer sounds the alarm! It's 
"Mae Wt'Sts" for all hands! Then all Hell 
lets loose! Orange flames from crashing 
Zeros! Pin-pointed bombings! Terrific sal- 
vos! Flaming, smoking beachheads! . . . 
Death . . . agony . . . glory . . . break 
over our men as the world's mightiest 
fleet goes into action! 

Now hear this! Turn fo.' for this big new 
book — for the first uncensored story of our 
modern Navy . . . Complete in one volume 
. . . Told by the great admirals . . . Pictured 
hundreds of startling, never-before-pub- 
W lished action photos, maps, documents (many 
in full colon right from the Navy's conli- 
dential flies! 

Astounding photos upon photos reveal 
glorious epics of our Seabees. Marines. Coast 
Guard, the Fleet, the Air Arm. Amphibious 
Forces and the Armed Guard! Thrill to this 
authentic photo-drama of your Navy s cruise 
to VICTORY, actually written by the men 
who charted that cruise! Feel a new pride in 
every branch of our Navy! 

See How America's First Line of Defense 
Swings into Action Throughout the Globe! 

SEE the outbreak of war in September 
1939. when the Navy convoyed American 
cargo ships; through the American invasions 
of the African. Mediterranean and Channel 
Coasts; through the battles in the Pacific! 

Learn from none other than Admiral of the 
Fleet Ernest J. King. Chief of Naval Opera- 
tions, the secrets of the Navy's strategy that 
won for America such amazing triumphs. See 
Navy guns knocking hundreds of Jap Zeros 



from the sky . . . See mad Kamikazes crash- 
ing the flight decks of Carrier Bunker Hill 
. . . See the Navy ferrying our armies to 
invasion shores, even across the Rhine! . . . 
See Halsey s Third Fleet blasting the prize 
Jap battleship Yamato! 

Page after page many in full color, bring 
to life, with tht breathless continuity of an 
action film, many epochal achievements . . . 
the huge Naval Bases erected on Bermuda. 
Newfoundland. Trinidad. Nova Scotia and 
man.v other far-flung areas for the protection 
of our homeland . . . the campaign which 
wiped out the U-boat packs that all but 
halted our shipping . . . the strategy against 
V-1 and V-2 bombs marked for American 
cities . . the Navy's powerful Squadron .58 
in full battle-action in the Philippine Seas 
. . . the signing of the Jap surrender on the 
U.SS Missouri — shown in full color! More 
than 500 pictures in all. mostly full page! 
Action maps of all campaigns! 

Here is the true and dramatic account of 
our Navy, not only in war. but in the im- 
portant role of preserving the world s peace! 

See the Sensational Exploits of Navy Fliers, 
Submarine Heroes, Amphibious Troops! 

Now for the first time, officers command- 
ing undersea operations reveal the hidden 
mysteries behind our Silent Service. You also 
see the glorious but little known achieve- 
ments of the Seabees. the Marines, the Coast 
Guard, the Fleet, the Air Arm. Waves. Spars. 
"Lady Marines," Amphibious Forces, etc. 
You will be amazed to learn of our Navy's 
achievements in Bacteriological Research, 
Radar. Medical Discoveries. Armament. new- 
Radio Controlled Flying Bombs, etc. (Con- 
tinued on other side off attached flap. ) 



IstCaptured 
Jap Photos 
of Our Navy 




Everybody 
lows him, 



Early or late, he's a 
familiar figure to every 
policeman on the street 
—he's the Doctor— he's 
on an emergency call f 



9 A Doctor's life isn't his 
own to live as he chooses. 
There are interrupted hoH- 
(lays and vacations and 
nights of broken sleep. 
Emergencies require his 
presence for long, exacting 
liours . . . with somewhere a 
pause and perhaps the 
])leasure of a cigarette. Then 
back to his job of serving 
the Hves of others. 



tT:^ More Doctors smoke Camels 

Aktiomm'de 

s«r.r- THAN ANY OTHER CIGARETTE 




THE "T-ZONE"— T FOR TASTE 
AND T FOR THROAT 

The "T-Zone" is 
your own proving 
ground for any ciga- 
rette. For only your 
taste and your 
throat can decide 
which ciga- 
rette tastes 
best to you... ^ 
and how it 
affects yoiii 
throat. ^ 



R. J. Reynulds Tobacco Co., Winston-Salcm. N. C. 



THE MAKERS of Camels are naturally 
proud of the fact that, out of 113,597 
doctors who were asked recently to name 
thf cigarette they preferred to smoke, more 
(h)ctors named Camel than any other brand. 
This survey was nationwide, covered doc- 
tors in every branch of medicine — nose 
and throat specialists too. Three nationally 
known independent research agencies made 
:ind vouch for the findings. 

Try Camels. Make the "T-Zone" test 
(see left). 



Camels 



Cost/ier 
Toifaccos 



